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The Dell Precision Workstation. 
For people who believe in possibilities. 


Customize Online with 


y starting at $3 Et E-VALUE CODE: 88848-490531 


Up to dual Pentium® III Xean™ Processors from Business Lease” 64MB up to 2GB 100MHz ECC SDRAM Diamond Permedia 2 8MB AGP (Upgradeable to: Appian Jeronimo Pro, 
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The thrill of surfing. 
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Advahced tools for boning and animating characters are finally available in affordable 3D modeling and anima- 
tion packages—check out Hash Animation:Master 99 at $199. New Hash features like Smart Skin make the 
boning process more controllable and intuitive. This tutorial walks you through the process of setting up your 
bones, control points, and constraints to achieve lifelike animated characters. by Raf Anzovin 


\e] SAY i | 


We're looking for the one Big Kahuna. The winners of the Third Annual 3D Design Big Kahuna Contest will be 
announced at the 3D Design & Animation Conference on May 12, 1999 (www.3dshow.com). Take a look at 
the nominees in every category, which include 3D Cartoon, Architectural Visualization, Character Design, 


Commercial Animation, Non-Commercial Animation, Fantasy World, Industrial/Mechanical, Interactive 3D, 
Logo/Corporate ID, and Print Graphics. 


ee “You Wanna Iguana?” by Kim Oravecz, 1999 Big Kahuna Nominee. 


Created with LightWave 5, Lparser, Bryce 2, Photoshop 4, Detailer, and Forge. 
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Third Dimension 
Theme and Variations in form*Z. formsZ is 
not only a good tool for modeling, it’s an 
excellent environment for exploring design 
ideas. Learn how to stretch your creativity 
by modeling retro-looking star lamps. 

by Lucien Swerdloff 


Animators 
Anonymous 

Continuing Character Setup in Softimage. 
To be a convincing character, your model 
must be ready for a full range of motion. 
Learn how to set up your model with 

the right constraints, controls, and 
expressions. by David Gallagher 


in the lab 


Life Forms Studio 3 
With this add-on to LightWave 3D, it’s 

easier to pose and animate your characters. 
Credo Life Forms automates and simplifies 
many of the processes in character 
animation. 

by Paul Davies 


departments 


in the News 

Visualize, Win a Prize. The scoop on the fourth annual 
Graphisoft Prize design contest, Sony’s PlayStation2, 
Kinetix and Discreet, and chips from AMD to Xeon. 
by Chris Tome 


New & improved 
This month’s selection of new and updated 3D products 
includes gaming software, 3D digitizers, and plug-ins. 


by K.J. Van Hooser 
Editorial Resources 
The. End 


When a Clone Is Not a Clone. Clone Windows boxes 
can he a good deal. But buyer beware; corners get cut 
to save money, so make sure you get quality parts. 

by Chris Tome 
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CONGRATULATIONS TO BLUE Sky STuDIos! 


Bunny, winner of the Academy Award for 


Best Animated Short Film. SOFTIMAGE|3D was the 


sole commercial package used in this production. 
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“Bunny” Image courtesy of Blue Sky Studios, Inc. ©1999 Blue Sky Studios, Inc. Avid 
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OUT OF MY M!ND 


3D at the Precipice 


e My descent into the inner sanctum of 
3D began in a flurry of secret meetings with 
publishers, conference organizers, webmas- 
ters, special-ops personnel, and shadowy 
upper-level management. The Corporation, 
it seemed, had identified 3D as the target 
growth opportunity of the new millennium, 
and they had tapped my shoulder with a 
terse invitation to climb aboard as editor-in- 
chief of their flagship publication and batter- 
ing ram, 3D Design magazine. 

Filling Kelly Dove's ruby slippers was a 
tall order. Even taller was the demand to 
serve a readership whose accomplish- 
ments in 3D art and animation are literally 
awesome, and whose demand for the most 
accurate, relevant, and in-depth information 
might be characterized as rabid. | swal- 
lowed hard and accepted the assignment. 

Little did | know that 3D technology, 
after a period of retrenchment during 
1998, lately has been marching toward 
the edge of a precipice that divides the old 
world of two dimensions from a virtual uni- 
verse on every desktop. A week after | 
joined 3D Design, AT&T finalized its acqui- 
sition of cable giant TCI amid talk of new 
data services fast enough to do Internet- 
based 3D right. A few days later, Sony 
released the details about the forthcoming 
PlayStation 2, a gaming supercomputer 
capable of pushing 66,000,000 polygons 
per second, apparently trumping Sega’s 
128-bit Dreamcast. 

The PlayStation 2 will deliver 3D content 
on DVD. Online, the format might be 
VRML—or rather its new XML-enhanced 
incarnation X3D or a proprietary technology 
such as NTT Software's InterSpace or 
Cycore’s Cult3D. The former mingles real- 
time audio and video chat within low-band- 
width 3D worlds; you can see it on the 3D 
Design web site (www.3d-design.com). As for 
Cult3D, Cycore reps dropped by to demon- 
strate new interactive features. They showed 


off a 3D mock-up of a PDA/cel phone that 
not only rotated in response to mouse clicks 
but even sent e-mail messages clicked on 
its keyboard— a fully functional virtual 
demo. 

These forces will drive 3D deep into the 
mainstream, but the Trojan Horse has yet 
to open: Microsoft's GDI 2000. Scheduled 
to debut at WinHEC in April, GDI 2000 is 
an underlying technology expected to give 
Windows a full-fledged 3D GUI. 

Not only will the floodgates open for 3D 
content, the tools for creating content are 
due to improve dramatically. An amazing 
number of vendors have released or 
promised substantial upgrades this year: 
Kinetix 3D Studio MAX 3, Alias|Wavefront 
Maya 2, Nichimen Mirai, NewTek LightWave 
6, MetaCreations Bryce 4, Side Effects 
Houdini 2, not to mention the nearlight- 
speed Intergraph Wildcat 4100 board. 
What a playground! And here | am, smack 
dab in the middle of it. 

| promise | won't let the opportunity go 
to waste. 3D technology is rocketing into a 
new era of creative power and ubiquitous 
delivery, and 3D Design is committed to 
bringing artists and animators the informa- 
tion they need to make the most of it. 
Look for reviews that slice through the 
hype, case studies of innovative 3D pro- 


jects, technical arti and step-by-step 


tutorials that will f jone your edge 


and realize your vision. 
In coming months, we'll sharpen our 


angles to make sure they cut straight to 


the heart of your art. If th re's anything 
ah 


you've always wante d to see in 3D Design, 

now is the time to letme now. It's shap- 
hee 

ing up to be a wild ride, and | want to make 


us. @ | 
ey 
sown 4] 
| 
Ted Green jitor-in-chief 
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World's Fastest Graphic Designer 


Synergy II graphics accelerator lets you work 
faster, so you'll have time to do the things you 
like best...like discovering your inner self. 


The new Synergy II is the perfect combination of 
power 2D and 3D for Animation, Desktop Publishing, 
Image Editing, and Architectural. 


The Synergy I 32-bit pipeline, AGP 4X and resolutions 
up to 1920 x 1200 in TrueColor, make this the perfect 
card for demanding workstation projects. 


Whether you use 3D Studio MAX, LightWave, 
Photoshop, AutoCAD or MicroStation, the Synergy II 
with ELSA‘s Software Advantage, gives you more 
cost-effective performance and raw power than 
graphic accelerators costing much more. 


Get Synergy II today so you can get down to 
work, and get on to more important things in 
life... 


Viewperf Performance 


Benchmark CDRS 04 + 
ELSA Synergy I" 83 $299 
/EenpSeUNAGR” 57.4 $899 
(Ga SETS $1499 
/oxygenme”" 35.1 $1199 
MMffatrox Millennium™ 9.9 $199 


¢ The test results were completed on a 400 MHz Pentium II 
at 1024 x 768 by 64,000 colors. 


100% Pure ELSA OpenGL 


Synergy Il 


| visit our web site www.elsa.com 


s = way somone | 
i iene E G 
ELSA, Inc. * 2231 Calle De Luna, Santa Clara, CA 95054 * www.elsa.com 


Synergy, ELSA and ELSA logo are trademarks or registered trademarks of their respective owners. Subject to 
change without notice. ©1999 ELSA, Inc. Awards shown above received for the orginal Synergy Graphics 
Pees 


FEEDBACK 


Not at all avid 


> The article “For the Avid Editor” (April 
1999, p. 19) is so full of inaccuracies that 
it appears Dan Ablan either did not spend 

much time with the program or was under 

pressure from you and Avid to give a glow- 

ing recommendation. 

The most blatant fabrication is, “Macin- 
tosh users of MCXpress are working with 
version 2.0, which is similar to the NT 1.6 
version, according to Avid.” First, the Mac 
MCXpress was discontinued in April 1998, 
Second, after nearly two years of implying 
the two products had some parity, Avid 
changed its story and stated the two were 
never intended to be alike in any way; MCX- 
press Mac was for professional media con- 
tent creators and video editors, MCXpress 
NT was not. 

The “new features” listed for NT 1.6 
have been a huge source of irritation. Some 
were advertised as being part of the prod- 
uct since revision 1.1 but never worked 
properly. Yet Avid saw fit to charge for an 
upgrade that users hoped was a bug fix. 
Two of the main "new features,” OMF 
import/export and EDL import/export, still 
did not work in 4.6, 


What do you think of 3D 
Design? Post your let- 
ters and comments at 
the 3D Design web site 
at www.3d-design.com, 
mail them to us at: 

3D Design Letters, 

525 Market St., Suite 
500, San Francisco, CA 
94105, or e-mail 
3d@mfi.com. Please 


include your full name, 


city, and state. We 
reserve the right to edit 
letters for clarity. 


Ablan also fails to point out that, even 
with the Targa 2000 RTX board, MCXpress 
for NT is still not a real-time system until 
you add, for double the cost of the software, 
the Real-Time Option. Also, animators using 
MCxXpress for adding audio tracks should be 
warned that MCXpress can lose or gain 
frames while importing and exporting audio. 

Especially noteworthy, yet missing from 
the article, is the fact that MCXpress effects 
do not support field rendering. If you want to 
end a clip on a freeze of its last frame, it will 
drop to half-resolution with line doubling 
used on a single field of the final frame. In 
essence, motion effects like freeze-frame can- 
not be used in a professional environment. 

The article should have warned users to 
steer clear. You have done a disservice to 
your readers by trumpeting on the cover, 
“Get Avid MCXpress for NT.” 

Wayne M. Cole 
Infinity Heart Productions 


I've used MCXpress for two years on many 
different projects. Also, in my years writing 
about 3D and video, I've never felt pres- 
sure from any advertiser. If the tone of the 
article came across as such, | apologize. 

At NAB in Las Vegas last year, Avid 
said Mac MCXpress v. 2.0 was the same 
product as NT 1.6. This was confirmed by 
an Avid reseller just before | wrote the 
article and before | upgraded our system. 
As it turns out, despite their common 
name, the two products are quite differ- 
ent, with different components, features, 
prices, and code bases. In April 1998, the 
Mac version was not discontinued but 
renamed XPress. Perhaps Avid should 
have done a better job keeping their user 
base informed. 


Effects Affected an into box in our 


Adobe After Effects review (May 1999, p. 43) listed two 
vendors incorrectly. The Knoll Lens Flare Pack is available 
from Puffin Designs (www.puffindesigns.com), and Final 
Effects is available from ICE (www.iced.com). 


! was aware of the Real-Time Option 
and take responsibility for failing to men- 
tion it in the article. | agree the real-time 
features are overpriced and not worth the 
extra cost. 

In two years, I've never had audio prob- 
lems such as the one you've mentioned. 
Regarding field rendering, you're absolutely 
correct, and it's very annoying. For our stu- 
dio, going from simple animations and 
playback to fairly decent editing capabili- 
ties was a leap at first. Our demands have 
changed (even since the aricle was written 
months ago), and now the MCXpress has 
been collecting some dust. Also, now that 
Adobe's Premiere 5.1 supports DPS boards, 
much of our finishing has been done in 
Premiere. We've also started using in:sync 
Speed Razor. Overall, I'm not extremely 
happy with MCXpress, and | thought the 
article had a “so-so” tone. Still, | feel it 
could be a worthwhile investment for NT 
users who need more editing capbabilities 
than a simple DV solution. —Dan Ablan 


Regarding our April cover line about MCX- 
press, we meant the words “Get Avid” to 
be read as “get excited, get eager,” the lit- 
eral meaning of the word “avid.” We 
missed the obvious interpretation, “buy 
this product.” It was a poor choice of 
words, but not meant as an endorsement 
of MCXpress. —The Editors 


Real grunge 


> I've been reading 3D Design for a lit 
tle over a year now, and | wait by my mail- 
box for every new issue. But this month's 
article “Stealing Reality” (May 1999, p.21) 
—wow! Alex Lindsay is a tremendous writer 
and has opened a new nerve in my cranial 
compartment. Grunge maps? Never heard 
of ‘em before now, but they will become a 
regular part of my 3D work from now on. 
Donald McDade 

Syracuse, New York @ 
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thinkers. 


For people whose world revolves around images not words, the new Silicon Graphics® visual workstations offer the 


U 


ultimate in graphics performance on Windows NT.° Featuring our Integrated Visual Computing (IVC) architecture with 
the Cobalt” graphics chipset, these breakthrough machines move graphics data six times faster than AGP 2X-based 
workstations’ —a massive 3.2GB per second. What's more, our IVC architecture integrates 10/100 Ethernet, IEEE-1394! 


SB and professional video I/O for a blistering |2-fold increase in bandwidth over other PC workstations.” So now 


Si 


Windows NT wor 


get the outrageous 2D, 3D and digital media performance you expect from SGI— for about the price of a mere clone. 


The Silicon Graphics 320" workstation with an Intel® Pentium® Ill processor starts at just $3,695. Or choose the 


icon Graphics 540" workstation!* Supporting up to four Intel® Pentium® Ill Xeon” processors, it's the most scalable 


station around. But enough words. After all, a picture is worth so much more. 


Silicon Graphics 320 now with the Intel® Pentium® Ill processor starting @ 


$ 3,695 


© Integrated Visual Computing architecture with Cobalt graphics chipset @Microsoft® Windows NT® Workstation 4.0 

© Supports up to two Intel® Pentium® Ill processors (up to 500MHz) Scalable up to |GB ECC SDRAM 

© Ultra ATA or optional Ultra2 SCSI drives up to 28GB total capacity Add the SuperWide™ | 7.3” Silicon Graphics |600SW™ 
© Integrated 10/100 Ethernet, IEEE-1394, USB and professional video I/O digital flat panel monitor (shown) for only $2,494 


To get information, find a local reseller or to order; call | 888 SGI-7860 or visit us at www.sgi.com/go/visual 
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Visualize, 
Win a Prize 


[ *) Graphisoft, creators of the popular ArchiCAD architectural CAD 
software, recently announced a diverse collection of themes for its 


sixth annual Graphisoft Prize international design competition. 


the latest news on the 3d scene 
BY CHRIS TOME 


The contest invites architec- 
tural professionals and stu- 
dents to interpret buildings that 
exist in their imaginations. 
Every year, a collection of 
themes is drawn from litera- 
ture, film, poetry, mythology, 
music, and fine art. This year’s 
categories are: 


Blue Sky Mine, from the 
song “Blue Sky Mining” by 
Midnight Oil. 

The Castle, from Franz 
Kafka’s novel The Castle. 
The Cheap Hotel, from 


William Gibson's sci-fi novel 
Neuromancer. 


House of Fame and Hall of 
Rumor, from Chaucer's poem 
The House of Fame. 


Land of Extreme Felicity in 
the West, from Chinese 
mythology and the novel Hsi 
Yu Chi (Travels in the West). 
Maggie's Farm from the song 


of the same name by Bob 
Dylan. 

The Diner, from Edward Hop- 
per’s painting Nighthawks. 


The Palace of Haroun 
alRachid, from Tales of 
1001 Nights. 

The Pharaoh's Palace, from 


Thomas Mann's Joseph and 
His Brothers. 
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+ The Planet of the Business- 
men, from Antoine de Saint 
Exupery’s Little Prince. 

+ Rick’s American Café, from 
the film Casablanca directed 
by Michael Curtiz. 

+ The Zone, from the film 
Stalker directed by Andrei 
Tarkovsky. 


Last year’s winning team 
was Andrew Maynard and 
Stephen Mees, who impressed 
judges enough to take the 
grand prize with an architec- 
tural interpretation of Bul- 
gakov's tale The Master and 
Margarita, which in Mees’ 
words “represents the domain 
of the devil, paved with the 
litany of wealthy and influen- 
tial citizens and intelligentsia, 
right up to the door of the 
madhouse.” 

It's free to enter the con- 
test; participants must, how- 
ever, register at www.gsprize. 
com. Separate award cate- 
gories have been established 
for students and professionals, 
and student entrants must be 
at the university level of archi- 
tecture, landscape architecture, 
urban planning, or a related 
field. Find out more online at 
www.graphisoft.com. 


Bluebeard’s Castle by Gordon Rossol, second place winner 


in last year’s Graphisoft Prize competition. 


Oscar’s Not 
a Grouch 


Proving once again that com- 
puter graphics have infiltrated 
the mainstream, Blue Sky|VIFX 
Studios was the deserving 
recipient of the Academy Award 
for Best Animated Short Film 
for its seven-minute piece, 
Bunny. The project used propri- 
etary lighting and rendering 
techniques to simulate radios- 
ity. This gave the characters 
and sets a richness and visual 
depth not seen before in com- 
puter animation and raised the 
bar for realism in 3D animation. 
The other CG winners in the 
Oscar lineup were the teams 
behind What Dreams May Come, 
which took the statuette for 
Best Visual Effects. The film's 
effects were created by a slew 
of studios, including Mass. IIlu- 
sions (subsequently Manex 
Visual Effects), Pacific Ocean 
Post, Digital Domain, Giant Killer 
Robots, Shadow Caster, and 
Lunarfish. Together they created 
visually stunning sequences, 
including Robin Williams and 


A contest for 
CAD dreamers, 
the debut of 
Pentium Iii Xeon, 
the growing 
marketshare of 
AMD, the scoop 
on Kinetix and 
Discreet, and 
the next wave in 
home gaming 
machines in this 


month’s news. 


Nic 


Now 
available 
with Intel® 


Pentiun? lll 


processors 


SILICON GRAPHICS 320™ VIS 


Silicon Graphics 320, Base System $3,695 
Integrated Visual Computing (IVC) architecture 
with Cobalt™ graphics chipset 
© Single (dual capable) Intel® Pentium® lll processor 450MHz 
@ |28MB ECC SDRAM (expandable to | GB) 
© 6GB Ultra ATA hard drive (expandable to 28GB of storage) 


NT performance. 
} Wicked pricing. 


slice Graphics 20 2 $4,584] 


Single Intel® Pentium® Ill processor 500MHz 

© 128MB ECC SDRAM 

@ /0.1GB Ultra ATA hard drive 

17" (16" viewable) monitor with Trinitron technology 


or optional Ultra2 SCSI hard drive ¥ oe 7 a 16005W/17,3" digital fat pentiume/// 

© 3 available PCI slots on two 64-bit PC! buses ee SL SIA 

© |.44MB floppy drive, 32X max. CD-ROM Silicon Graphics 320 $5 134 

Integrated 10/100 Fast Ethernet Single Intel® Pentium® Ill processor SOOMHz i 

 IEEE-| 394° parallel, serial, USB, video and audio ports © 256MB ECC SDRAM 

© Integrated analog video; composite and S-video © /4.4GB Ultra ATA hard drive 

© Microsoft® Windows NT® Workstation 4.0 ; © 17" (16" viewable) monitor with Trinitron technology 

© 3-year limited hardware warranty with |-year onsite service © Upgrade to the Silicon Graphics 1600SW 17.3” digital flat 

panel monitor for $2,045 

Silicon Graphics 320 4 Silicon Graphics 320 6 

Single Intel® Pentium® II processor 400MHz $44,054 “Dual Intel® Pentium® Ill pr s 500MHz $6,063 

© | 28MB ECC SDRAM © /28MB ECC SDRAM 

© /0GB Ultra ATA hard drive © 9,1GB Ultra2 SCSI hard drive 

© 17" (16" viewable) monitor with Trinitron® technology © 17" (16" viewable) monitor with Trinitron technology 

© Upgrade to the Silicon Graphics 1600SW™ | 7,3” © Upgrade to the Silicon Graphics |600SW 17.3" 

digital flat panel monitor for $2,045 digital flat panel monitor for $2,045 
To get information, find a local reseller or to order, 
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™ 

“Requires addtional software under Windows NT Workstation 4.0. Prices quoted are for US. only Al prices subject to change. 
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INTHENEWS 


Cuba Gooding Jr. interacting with 
environments that resemble 
famous paintings. The effects 
were beautiful and compelling. 
3D Design congratulates all the 
artists involved on a job well 
done. 


Xeon Rising 


A month after the launch of the 
consumer-oriented Pentium III, 
Intel in March unveiled the Pen- 
tium Ill Xeon line of processors 
in San Francisco. Topping out at 
550Mkz, the new Xeon chips, 
formerly code-named Tanner, are 
Intel's fastest to date and come 
with up to 2MB of L2 backside 
cache. While these chips herald 
the imminent arrival of the next 
generation, Cascade (PIll Xeon 
with 0.16 micron silicon traces 
compared to today’s 0.25), and 
ultimately the 64-bit Merced 
architecture, Intel has commit- 
ted to reaching speeds of up to 
1GHz by the year 2000. 

All Pentium Ills carry the 
Katmai instruction set of 70 
new registers designed primar- 
ily to speed up 3D graphics 
and multimedia. 


AMD Gains 


AMD has recently enjoyed a 
market leader position in the 
consumer PC space by surpass- 
ing Intel in retail units sold for 
the first time ever. This hasn't 
been enough to keep the red 
ink from flowing, however; AMD 
recently posted a record loss 
and consequently laid off 300 
employees. While AMD has 
been popular in gaming for a 
while, it has yet to break into 
the more lucrative high-end PC 
market, where profit margins 
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are sweeter than in the sub- 
$1,000 PC space. 

So it comes as no surprise 
that AMD is going after the pro- 
fessional workstation market in 
a big way with the recent 
announcement of the AMD K7 
processor. AMD is touting the 
K7, with its 3DNow architecture, 
as a “Pentium killer.” The prelim- 
inary data, although sparse, is 
impressive. Rumor has it that 
the K7's clock speed will be 
faster than the current Pentium 
Ill, and if compatibility questions 
can be proven moot, AMD will 
give Intel a run for its money. 
The professional market will 
become increasingly critical to 
AMD as processors get less 
expensive and profits in the con- 
sumer space continue to shrink. 


Kinetix Gets 
Discreet 


Announced March 16 at the 
Game Developers Conference 
in San Jose, Kinetix completed 
its merger with Montreal-based 
Discreet Logic. As a change to 
the initial plan, the whole of 
Discreet Logic and Kinetix will 
now be known as Discreet. 

Discreet will maintain 
offices in Montreal for the high- 
end IRIX-based software group, 
and the San Francisco division 
will be responsible for 3D Stu- 
dio MAX, Character Studio, 
paint*, effect*, edit*, and 
Lightscape (formerly known as 
light*, which was formerly 
known as Lightscape). 

Through all the merger 
mania, Discreet has continued 
to pursue its commitment to 
the 3D market by announcing 
3D Studio MAX 3, a substantial 
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Here’s a look at 3D Studio MAX 3.0’s customizable interface. 


upgrade to an already popular 
3D product. If MAX 2 consti- 
tuted many small dabs of an 
“upgrade brush” onto the soft- 
ware canvas, MAX 3 goes at it 
with a paint roller. 

The MAX 3 user interface is 
totally customizable, and UI 
features found in other popular 
apps can now be enjoyed by 
MAX users. The other major 
griping point, the rendering 
engine, has had a complete 
overhaul, and now delivers 
much higher quality images. 
New shaders, project workflow 
enhancements, scene and 
object referencing, and more 
improvements make this a 
solid upgrade from a company 
that has been anything but dis- 
creet in bringing powerful soft- 
ware to the 3D community. 


Serious Play 


Sony recently announced the 
specs on its long-anticipated 
PlayStation 2, the successor to 
the most popular gaming 
machine yet, the original Play- 
Station. Based on a 128-bit 
Emotion Engine CPU running at 
300MHz, the unit claims to push 
10 to 15 million textured, lit, and 
shaded polys per second. It will 
be backwards compatible with 
games made for its predecessor. 


Sony also announced that 
Softimage’s development group 
will help create 3D animation 
tools for developers working on 
PlayStation 2 games. 

The machine, which is 
based on a DVD player, will not 
play DVD videos right out of the 
box, but the capability to add 
support for DVD video is not 
out of the question. 

Meanwhile, Sega is ramping 
up for the U.S. launch of its lat- 
est game platform, Dreamcast, 
which is already shipping in 
Japan. Based on the Hitachi 
SH4 RISC CPU at 200MHz and 
using the second-generation 
PowerVR chipset from NEC, 
Dreamcast runs a custom 
SegaOS and Windows CE. Esti- 
mates for polys per second are 
three to four million. Addition- 
ally, the unit has L6MB of main 
memory, 8MB of video memory, 
and 2MB of sound memory. 

Dreamcast's reception has 
been good but not overwhelm- 
ing. Sega is relying on this sys- 
tem to pull it out of the sales 
funk it's experienced the last 
few years. Dreamcast is 
expected to make its U.S. pre- 
miere in September 1999. @& 


Chris Tome is technical editor 
for 3D Design. You can e-mail 
him at ctome@mfi.com. 
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NEW&IMPR@VED 


Prosperous 
Future 


> The next generation of Nichi- 
men's N-World suite of real-time 3D 
content creation tools is called Mirai. 
Created for game developers and high- 
end character animators, Mirai fea- 


tures subdivision surface modeling, 


2D and 3D paint, skeletal modeling, 


MAX Textures 


essential tools for the 3d designer 


inverse kinematics, bio-mechanical 
motion editing, a channel-based, non- 
linear motion editing system, particles 
and physical simulation, and photore- 
alistic rendering. Also, Mirai offers 
support for Game Exchange 2 stan- 
dards for ASCII data export and con- 
version. Designed to resemble a fully 
functional 3D operating system, Mirai 
makes it possible to control object vis- 
ibility and sensitivity on a per-editor 
basis, enabling users to work on dif- 
ferent objects in multiple editors 
simultaneously. Mirai is priced at 
$6,495 and comes with complete 
online documentation, a texture library, 
and a motion capture library from 
House of Moves. Contact Nichimen 
Graphics at 310-577-0500. 
(www.nichimen.com) 

RAPID 3D NO. 151. 


True to Life 


> trueSpace4 users can take advantage 


of a compilation of third-party plug-ins and 
custom shaders via the pluSpack2 from 
Caligari Corp. This compilation offers 
Positron’s TrU-V to create a single, custom 
bitmap for polygonal objects based on the 
objects unique geometry; Quantum 
Impulse’s SpaceTime Morph, a targeting 
morph system; ThermoClay2, a smoothing 


BY K.J. VAN HOOSER 


“sphereglo” shader and wipe plug-in. The 
pluSpack2 is available for $99. Contact 
Caligari Corp. at 650-390-9600 or 800-351- 
7620. (www.caligari.com) 

RAPID 3D NO. 153 


Cult Effects plugins from Cycore 
are designed for Adobe After 


talbased simulations, camera 


stortions, animated electrical dis- 


and color tools and gradients, 
( 


Using the fractal-based effects, all frac 
tals can be animated with fuli user con 
trol to form anything from caustics and 
clouds to flowing lava, water, or gas. | 
The animated electrical discharges give 
the impression of being trapped or | 

bounced inside a sphere or appear to 

outline an object in its path. Cult Effects 
is available on the Mac or Windows plat- 


form and is 


> Platinum Picture’s Texture Layers is a plug-in; and MotionClay, which allows users priced at 

plug-in for 3D Studio MAX that allows com- to animate low-polygon control meshes $695. 

plex mapping composition over a 3D model using vertex animation or bones animation, Contact 

using layered UVW coordinates. Texture Lay- then smoothly subdivides the control mesh Cycore 

ers supports up to 1,000 mapping chan- just prior to render time. Also included is Comput- 

nels per object, allowing users the freedom Frank Ramsay's Crumple Shader, a displace- ers at 

to assign multiple planar, spherical, cylindri- ment shader designed to create animated +4618 65 

cal, and shrink wrap mapping in any of the ocean waves, crumpled paper, or rock walls, 65 60. (www.cult- 
layers. Visit Platinum Pictures web site for and the Perlin Noise Shader based on the effects.com or wvwi.cult3d.c 
beta purchase information, or call noise algorithm developed by Ken Perlin. RAPID 3D NO, 154 
608-355-1097. (www.platinumpictures.com) Urbank Velkavrh's post-processing Intrude-R 

RAPID 3D NO. 152 Shader is included, as is windmill fraser's 
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IT’S RENDER HAPPY. Imagine your apps with cartoon rockets strapped to their feet. That's how they run on the new IBM IntelliStation™ 
Its two screaming microprocessors make applications from vendors like Adobe, Avid, and Alias WWavetiont ste ease scream with delight. 


What's that mean to you? Less time waiting. More time creating. Oh yeah, and happy killer graphics. Visit \ 
1800 IBM 7255, ext. 5007. Careful, though. What you find could render you speechless. 


THE IBM INTELLISTATION WORKSTATION™ Windows NT°/ Up to two Intel Pentium’ II| Xeon” processors (500 MHz) / Intel 440BX AGPset with 
100 MHz front-side bus / Up to 2GB SDRAM ECC memory / Matrox Millennium G200/ IBM Fire GL1 / Intergraph Wildcat 4000 / Starting at $1925° 


station or call 
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NEW&IMPR@VED 


Virtual 
Sculpture 


> Two plug-ins for 
the Softimage|3D Plus 


formance packages are 


available from Konshus 
Technologies. The 
(==]| Grabber and Alter by 


Curve plug-ins are designed to give users control over 

the modeling process through virtual sculptor’s tools 

and versatile animation effects. These plug-ins allow ani- 

mators to superimpose their deformation over existing 

ones. For example, they can be used to create mass and 

body-fat movements, bend or distort models, and simu- 

late character expressions—all possible without needing 

the model's hierarchy. Alter by Curve is priced at $429 

and Grabber is priced at $359. Contact Konshus Tech- | 
nologies at 450-458-1484. (www.konshus.com) 


RAPID 3D NO. 155 


3D Text 


} Cool 3D v. 2.5 from Ulead Systems is 
a 3D text manipulation program that allows 


users to create and interact with onscreen 
projects in real time. Version 2.5 comes 
bundled with 12 special effects plug-ins, 
and it adds support for field-based output, 


which gives users video and high-resolution 


graphic output and Direct3D acceleration. 
The plug-ins include effects for frame, 
imprint, and hollow, which are used for 
manipulating title borders and edges, and 
glow, shadow, and motion blur for applying 
effects to entire projects. Other additions 
include new ways of assigning motion to 
titles and individual elements, such as 
Token-based motion effects, surface and 
path animation, and dance, which makes 
objects dance around. Cool 3D v. 2.5 is 
priced at $49.95. Contact Ulead Systems 
at 310-523-9393. (www.ulead.com) 


RAPID 3D NO. 156 
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Instant Modeling 


> inSpeck-30 is a 

computer-aided, non- 

contact optical 3D 

digitizer from InSpeck 

inc. that captures the 

3D form and texture of a given surface. Options available 
for InSpeck-3D units include color or black versions, both of 
which can acquire texture and 3D coordinates of up to 1 
300,000 points in 0.3 seconds. InSpeck-3D uses a halo- fe 
gen white light source instead of a laser, which provides 
lighting for color image capturing that’s harmless to the % 
human body. Captured models can be 
imported into popular 3D modeling 
and animation software, including 
Softimage|3D and 3D Studio MAX. 
InSpeck3D Is priced between % 
$19,500 and $35,000, depending 

upon the application, and it can be 
configured according to the user's 
specific needs. Contact InSpeck inc. 

at 514-284-1101. (www.inspeck.com) 
RAPID 3D NO. 157 


2D texture shader working in combination 
with SpeedLight to create a light map with 
MiPmap. Other features include SpeedMa- 
terial, which enhances the transparency by 
independently setting RGB transparency, 
and MaterialMixer, which blends different 
materials with a texture map. SpeedRen- 


der 2.0 is compatible with Softimage|3D 
3.7 SP1, and pricing starts at $950. Con- 
tact Imagica Corp. at 310-306-4180. 
(www.speedrender.com) 

RAPID 3D NO. 158 


Made in the 
Shade 


> For version 2.0, SpeedRender from 
Imagica Corp. has added new mental ray 
shaders and a custom effect tool called 
SpeedMetaball, which raytraces metaballs 
without creating polygons. The Speed- 
Render 2.0 collection for Softimage|3D 
has added the following shaders: Ocean, 
Flame, Streak, and LightMap, which is a 
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ThinkPad’ 770 @ 
from mobile Pentium’ II 13.7" or 141" TFT display The ThinkPad 770. For blockbuster presentations 
$4199* processor 300 or 366 mhz _ up to 1280 x 1024 resolution" in the office or on the road. Accolades assured by 
81 or 14.1gb hard drive swappable dvd drive raw power and big sound. Popcorn not included. 


64 to 128mb memory std option: SmartCard security www.ibm.com/thinkpad or 800 426 7255, ext. 4109 


“Estimated reseller price for model 770/7AU. Actual price may vary. ‘Available on model 770/8AU, mhz denotes microprocessor internal clock speed only; other factors may also 
affect application performance. gb=1 billion bytes for HDD capacity. PCs referred to in this ad include an operating system. IBM product names are trademarks of International 
Business Machines Corporation. The Intel Inside logo and Pentium are registered trademarks of Intel Corporation. ©1999 IBM Corp. All rights reserved. 
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1 Engineer. 1 Idea. 
1165 Parts. 
20 Days. 


Revolutionary. 


For a long time industrial designer Simon Floyd had an idea for a new type of engine. 
He also had at his fingertips one of the leading “high end” CAD systems, but the one thing 
he didn’t have was spare time. “This is a complex assembly and the task of designing it in 
any conventional CAD system was just too daunting. However, once | got my hands on 
IronCAD, | finally had the power to realize my vision,” says Mr. Floyd. lIronCAD’s unique 
Drag & Drop Solid Modeling and Design Flow” Architecture gave him the power to not only 
work fast, but to innovate while he designed. He’s become so enthusiastic about IronCAD, 
he now offers it to his clients. To see a case study of Simon Floyd's awesome engine design 
and to learn more about how IronCAD is powering the next industrial revolution, log on. 


www-iromcead.com 


800.339.7304 


Join the revolution or be left behind. 
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THIRDDIMENSION 


BY LUCIEN SWERDLOFF 


Theme and Variations in formeZ 


’ Not long ago, as | walked down the 
street one afternoon, something bright 
and flashy caught my eye. | found myself 
staring at a bizarre floor lamp in the win- 
dow of a trendy junk store. It reminded 


me of the '70s-era lamps known as star- 
lights due to the multiple star-shaped lights 
floating atop ray-like fixtures. Immediately, 
as is my tendency upon seeing unusually 
shaped objects, | began to think about 
recreating it as a 3D model. But how to 
approach it? 

While the umbrella term “3D modeling” 
tends to bring to mind the various stages of 
the modeling process and its often spectac- 
ular outcome, most 3D modeling packages 
can also serve as wonderful tools for 
exploring and developing design ideas. 

A fairly intuitive 3D modeling system 
such as auto-des-sys form:Z can easily be 
used as a means to articulate and commu- 
nicate design intentions through all levels 
of development. The real power of 3D mod- 
eling is that it enables artists to explore 
many variations and design possibilities 
starting from the ground up. 

In homage to the trend of collecting 
retro items from the '60s and '70s such as 
lava lamps and bell bottoms, we're going to 
design and model a '70s-style starlight 
lamp and examine alternative forms, materi- 
als, and lighting conditions. We'll start with 
a simple sketch idea and explore its devel- 
opment into form. 

The purpose of this tutorial is to experi- 
ment with design possibilities in the pro- 
cess of building a model. | will present the 
basic approach used in making the lamp, 
including a sequence of steps and sugges- 


tions for design alternatives that could be 


useful for further explorations along the 
way. | encourage you to make changes and 
try variations based on your own design 
aesthetic. 

But first, a note on form-Z versions. The 
release of form:Z 3.0 earlier this year pro- 
vides a major upgrade to the capabilities of 
the software (see, “What's New in form+Z 
3.0,” p. 32). Although this tutorial is written 
using v. 3.0, it will work fine with v. 2.9 with 
a few exceptions noted in the text. One 
major new feature to be aware of is the Tool 
Options palette, which allows the immedi- 
ate selection of options that affect the 
active tool. The options can also be set, as 
in previous versions, by double clicking on 
the tool to open a dialog. Another wonderful 
new feature that supports the exploration of 
design alternatives is the ability to modify 
the parameters of objects created with the 
Revolve, Sweep, and Skin tools by simply 
selecting them again with the same tool (or 
with the Query tool). 


The advanced modeling 
capabilities of formeZ can 
be used to explore and 
develop design ideas 
from the ground up. Here 
are some tips on how to 
approach your next 
formeZ project, along with 
a look at some of the new 


features in v. 3.0. 
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Drawing A Sketeh Most designers usually 
begin with quick sketches before tackling 
complete models. Typically, these sketches 
are made using traditional media such as 
fat pencil on paper (heavy lines used to 
convey intention without too much concern 
for detail and exact dimension). We're going 
to try something a little different. Launch 
form:Z (a new project with a Model window 
will be created automatically) and open a 
new Draft window. Within the form-Z Draft- 
ing module, make a quick sketch of the 
lamp using lines, polystreams, and poly- 
curves. Figure 1 shows the basic idea of 
the lamp model. Notice the major parts 
that make up the lamp—base, supports, 
glass shades, and so on—and think 

about the types of materials these could 
be built from. 


The Work Environment For the rest of the 
tutorial, we'll use the form-Z Modeling mod- 
ule. Switch back to the Model window by 
selecting it in the Windows pulldown menu. 
Open the Window Setup dialog from the 
Windows menu and set the X, Y, and Z Grid 
Modules to 6 inches with six divisions. 
Open the Snap Options dialog (also in the 
Windows menu) and set the X, Y, and Z Grid 
Snap Modules to 4 inch. This will define a 
6inch grid subdivided into 14-inch incre- 
ments, which will be convenient for the size 
of objects in this project. Use the Zoom tool 
in the Window Tools palette to zoom in so 
that a grid area of about 6 feet by 6 feet 
fills the window. Select Graphic/Keyed from 
the Heights menu. This will allow you to 
graphically extrude objects, providing a 
more fluid, interactive method of creation. 
Since the lamp has a number of compo- 
nents made of different materials, you need 
to set up a preliminary set of surface styles 
to distinguish them. For now, only change 
the names of existing styles to correspond 
to different parts of the model. We'll 
change the material properties later. Double 
click on the Style 1 icon in the Surface 
Styles palette to open its Surface Styles 
Parameters dialog. Change the style’s 
name to “base.” Change Style 2 through 
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Style 5 to “switch,” “support,” “glass,” and 
“hardware,” respectively. 

Click on Layer 1 in the Layers palette 
and change its name to “lamp.” For now, 
we'll place the objects on this layer and add 
additional layers as necessary. 


Making The Base To create the model, we'll 
begin with the base and work our way up. | 
will include the approximate dimensions as 
| go, but feel free to alter them as you 
develop your own design. 

Because the lamp is symmetrical about 
its vertical center axis and several parts will 
be made by copy-rotating them about this 
axis, we will center the lamp at the origin 
(0,0,0) to make construction easier. The 
center axis will be the Z axis. 

Make sure the “base” surface style is 
selected. Select the Polygon tool and use 
the Tool Options palette (or the Polygon 
Options dialog in v. 2.9) to set the following 
parameters. Change the number of seg- 
ments to 12, click on Polygon Pattern, and 
select the top left pattern. These settings 
will enable you to draw a 12-sided, star- 
shaped base. 

Make sure the 3D Extrusion modifier is 
selected and make the base with its center 
at the origin. | used an outer radius of 1 
foot, 6 inches, an inner radius of 6 inches, 
and an extrusion height of 4 inches. Locat- 
ing the radius points along the Y axis will 
orient the star with the X and Y axes, mak- 
ing subsequent modification easier. Turning 
on Grid Snap will help in locating the 
points. Finally, taper the base using the 
Draft Angle tool (the default settings are 
fine). The blue object in Figure 2 is the 
tapered base. 


Adding The Switches Next, you need to 
add six switches on top of the base. Select 
the “switch” surface style. Use the Move 
Plane tool (relocated to the Window Tools 
palette in v. 3.0) to move the reference 
plane grid up 4 inches so that it’s aligned 
with the top of the base. Turn on the Per- 
pendicular Switch to ensure the grid moves 
straight up along the Z axis. 


FIGURE 1. A quick study sketch of the 
lamp made with the forme Z Drafting 
module. 


D 


FIGURE 2. Four steps in the creation of 
the base and switches of the lamp. The 
Boolean Union and Difference tools are 
used to weld together and carve out 
parts. 


) To make the six-sided extruded star 
shape, select the bottom right Polygon Pat- 
tern to obtain a rounded edge, and use Con- 
struct Through Segment to align it with the 
base. Taper the shape (Figure 2A). This time 
you will need to adjust the settings in the 
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Tool Options palette (or Draft Angle options 
dialog). Set the Position Of Base Plane to At 
Minimum Of Object/Faces (this will ensure 
that the taper begins at the base of the 
object, keeping the bottom face constant). 
You may also need to set a different taper 
angle since the object is relatively thin. | 
used 15° for my 1/2-inch extrusion height. 

Next, select the Face Topological level. 
The Topological level modifiers determine the 
type of entity that subsequent operators will 
apply to, which allows for multiple levels of 
entity control. For example, the Draft Angle 
just done was applied to the entire object 
(the default Topological level is Object); the 
next operation will extrude just the top face 
of the switches. Select the Derivative Conver- 
gence tool and check the Keep option (Tool 
Options palette in v. 3.0 or Status Of Objects 
palette in v. 2.9). This will ensure that the 
original object is not deleted after the face is 
extruded. Select the top face of the switch 
by picking two of its edges and extrude it up 
about one inch. Now select the Union tool 
and pick the two parts of the switch to make 
them a single object (Figure 2B). 

Carve out the middle part of the object 
to make six separate switches. Make an 
extruded circle at the center of the base 
using the 3D Extrusion modifier and the Cir- 
cle By Center & Radius tool (Figure 2C). The 
reference grid should still be at the same 
level as the top of the base. The radius has 
to be at least as large as the inner radius 
used to make the original switch. The exact 
height is not important; it just needs to be 
taller than the top of the switch. Using the 
Difference tool, subtract this cylinder from 
the switch to make the six separate 
switches. Similarly, cut a depression into the 
center of the base for the supports. | used 
a height of -1 inch for the hole (Figure 2D). 

Some design alternatives include trying 
variations of the base and switch shapes, 
for example, different polygon patterns and 
tapering angles. 


Making The Supports The supports consist 


of six curving tubes (the rays) projecting 
from the hole in the base. Select the “sup- 
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port” surface style. Select Front view from 
the View menu and zoom/pan until about 
six feet of space is available above the 
base. The support is made by drawing a 
path curve, making a cross section, then 
sweeping the cross section along the path. 
| made the path a 2D Surface Vector Line 
and smoothed it with the C-Curve tool using 
the following options: a Deep Tangent curve 
and a 2-inch Smooth Interval (Figure 3A). 

Making the initial shape as a 2D Vector 
Line rather than a 2D Spline (or Smooth 
Line in v. 2.9) reduces the number of points 
in the line. The main advantage of the tan- 
gent curves is that the curve passes 
through the original control points. Once 
constructed, the curve can be edited by 
selecting it again with the C-Curve tool. You 
should also try the Quick Cubic and Quick 
Quadratic curves for comparison (they will 
be smoother but may require more adjust- 
ment). You may need to rotate the curve 
30° around the center axis to line it up with 
one of the switches. A Top view will clearly 
show the orientation. 

To make the 2D cross-section shape, a 
small circle, hexagon, or star are all suit- 


of the base. 


FIGURE 3A. A front view showing the control points 
of the path curve and the star shape that will be 


swept along it to form a support. The curve is 
tweaked into shaped by dragging the control points. 
The vertical line indicates the axis of rotation (Z 
axis) about which the support will be copy-rotated. 


FIGURE 3B. The Sweep Preview dialog showing the 
sweep parameters and resulting object. 


FIGURE 4. (left) The six supports formed by copy- 
rotating one around a vertical axis through the center 


able. | used a five-pointed star; this shape 
will influence the form of the lamp socket 
that will attach to the top end of the ray. 
Use the Sweep tool to extrude the cross 
section along the path (Figure 3B). Use the 
Rotate tool with the Multi-Copy modifier 
(number of copies set to five) to copy the 
support around the lamp using a 60° rota- 
tion about the origin (Figure 4). 

You might want to try different path 
curves and cross section shapes. The six 
rays do not need to be identical; try alternat- 
ing patterns made of two or three shapes. 


Examining Materials Before creating the 
lampshades, let’s experiment with a few 
materials. We will define material properties 
for the “base,” “switch,” and “support” sur- 
face styles. Double click on the icon in the 
Surface Styles palette to open the Surface 
Style Parameters dialog. | often begin by 
selecting one of the predefined materials 
as a starting point and then modify the 
parameters. Click on the Predefined button 
to open the Predefined Material dialog, 
choose a category, and select a material by 
clicking on its icon. | used Cast Aluminum 
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for the base, Bronze for the supports, and 
Rubber for the switches. Then, using the 
Options buttons in the Surface Style para- 
meters dialog, | reduced the amplitude of 
the aluminum bumps to make a smoother 
surface and changed the color of the rubber 
to a yellow. 

To add a floor pattern, define a new sur- 
face style named “floor,” set its color to 
Image Map, and load one of the predefined 
floor patterns from the textures folder in the 
form-Z folder. | used “floor1,” but there are a 
number of variations of this tile pattern. 
Select the “floor” surface style and make a 
very thin horizontal shape beneath the lamp 
(move the reference plane grid back to Z = 0 
and extrude down). Select RenderZone from 
the Display menu to produce a rendering. 
Figure 5 shows the lamp including the glass 
shades we will model in the next section. 

For some design alternatives, you can 
try different material properties for the vari- 
ous parts of the lamp. Because this 
process often requires making many small 
changes and re-rendering, it's useful to 
check Set Image Size in the RenderZone 
Options dialog. This will allow you to graphi- 
cally pick a small part of the image to ren- 
der, making the process much faster than 
rendering the entire model and allowing 
side by side comparisons between different 
renderings. Using texture image maps 
instead of predefined materials will often 
produce more detailed results; | tried “gal- 
vanized” for the base and “board” for the 
floor (both found in the textures folder). 


The Glass Lampshades Starlight lamp- 
shades typically come in two flavors: stel- 
lated dodecahedrons/icosahedrons and 
“inverted star-bowls.” The former shapes 
were derived from Platonic solids in the 
early 17th century by astronomer Johannes 
Kepler and have been the design inspiration 
in recent times for lampshades and orna- 
ments. Although these shapes are mathe- 
matically complex, they are quite simple to 
model. The inverted star-bowls, reminiscent 
of the undulating glassworks of the Finnish 
architect Alvar Aalto, are slightly more com- 
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FIGURE 5. A rendered image showing 
preliminary material properties of the var- 


ious parts of the lamp. RenderZone 
options were set to Full Z-Buffer with 
Shadows and Graduated background. 


plex (but more fun) to model. We will model 
some of each. 

First the Platonics: Create a new layer 
named “shade.” and make it current. 
Select the “glass” surface style and make 
a dodecahedron and an icosahedron using 
appropriate options of the Spheroid tool 
(Spherical Solid tool in v. 2.9). Construct 
them off to the side of the lamp using a 
radius of about 4 inches. We will move 
them into place later. 

Typically, a 2D surface or one face of an 
object is extruded into a 3D form (as you 
did with the top of the switch), but you can 
also extrude all the faces of an object at 
once to produce a more complex object. 
Select the Derivative Convergence tool and 
set the Perpendicular To Surface option so 
that each surface extrudes perpendicular to 
itself rather than to the grid plane. Also, 
select Single Object (Tool Options or Status 
Of Objects) so that the result of the extru- 
sions is one object rather than many sepa- 
rate objects. Finally, select Custom from the 
Heights menu and set the height to 8 
inches so that all surfaces extrude to the 
same height at once. Pick the two objects 
to extrude them (Figure 6). 

Now, copy and move the shades into 
place. We will alternate three of each shape 


sources 


formsZ v. 3.0 

forms Z RenderZone 
auto+desesys Inc. 614-488-8838 
www.formz.com > RAPID 3D NO. 159 


FIGURE 6. A (blue) dodecahedron and 
(red) icosahedron (12-sided and 20-sided 
Platonic solids, respectively) and the 
extrusions into their stellated forms. In 
the background are examples of more 
complex lampshades made by varying 
extrusion heights of individual faces. 


around the lamp. In a Top view, move each 
shade until it's centered on the end of a 
support (use adjacent supports), then in a 
Front view, move them up into place. Select 
the Pick tool and prepick both shades. 
Using Multi-Copy (set to 2 copies) and 
Rotate, copy the two shades 120° around 
the center axis to the other supports. 

Define the “glass” surface style: Select 
the predefined Glass material and change 
its transparency to Simple or Center-Edge. 
Try a rendering. | used RenderZone with a 
graduated background and transparent 
shadows—two options that will significantly 
increase rendering time. If rendering is 
very slow, try changing the “glass” surface 
style’s reflection from Glass to Constant 
or Chrome. 

To create the second type of lamp- 
shade, make a new layer named “shade2” 
and turn off layer “shade1.” To achieve this 
shape, we will create a framework of bound- 
ary lines and wrap a skin around them. 
Select the 2D Surface modifier and use the 
Polygon tool to make two concentric stars— 
one with an inner radius of 6 inches and 
outer radius of 10 inches and the other 
with radii of 1 inch and 2 inches, respec- 
tively. Move the smaller star straight up 10 
inches. Use the C-Curve tool to round the 
points of the stars. | used Shallow Tangent 
with smooth intervals of 1 inch and 1/4 
inch for the large and small stars, respec- 
tively. Draw a 2D Vector Line between corre- 
sponding points of the two stars (use point 
snap to ensure the line is exactly on). You 
can use a Quadratic Bezier Spline (or 
Smooth Line in v. 2.9) instead to make a 
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more flowing profile. Copy-rotate the line 
about the center of the star to the other 
points (Figure 7A). 

Now you're ready to wrap the skin. Set 
the Skin tool to skinning along paths with 
two sources (the stars) and five paths (the 
profiles). Be sure to select the sources first 
then the paths (Figure 7B). 

The top of the shade is made by skin- 
ning between the top star (un-ghost the 
original) and a circle above it (Figure 7C). 
Stitch both objects together with the 
Trim/Split tool (this tool is similar to the 
Booleans, except it works on surface rather 
than solid objects). Move and copy the 
shades into place as before. 

After considering the two lampshade 
alternatives, | decided to continue with the 
second. The next step is to make a fixture 
to hold the glass shade in place (Figure 
7D). This is done by extruding the end face 
of the support, then scaling its lower face 
enough to enclose the top of the shade. 
Next, use the Round tool to fillet the cor- 
ners (Figure 8). Finally, use the Difference 
tool to cut out a cylindrical opening through 
the fixture and place a socket in it using a 
3D Enclosure. 

You can try some variations on the 
lampshades by using the Graphical/Keyed 
Heights option to graphically extrude each 
surface of a Platonic form independently, 
resulting in a shade containing some long 
and short rays. Modify source and profile 
shapes to produce variations of the 
skinned shade. Using different layers will 
enable you to quickly switch back and forth 
between the alternatives by turning the lay- 
ers on and off. 


Setting Light Sources Now its time to 
experiment with lights. First, we'll add light 
sources inside each of the six glass 
shades. Click in the Lights palette to create 
a new light, change its name to “bulb1” 
and double click on its name to open the 
Light Parameters dialog. Set its Type to 
Point light (to simulate a single bulb) and 
its Falloff to Square. Assign it a color of 
your choice and set its Intensity to about 
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D 
FIGURE 7. The steps in making the 
inverted star-bowl shade. A. The source 
shapes and profile lines are drawn. B. 
The skin is applied. C. The top part is 
similarly made and stitched to the first 
part. D. Finally, the fixture to hold the 
shade is made. 


50 percent for starters. Finally, change its 
radius to about 6 inches, or small enough 
to be contained within the glass shade. Exit 
the dialog, and use the Move tool to posi- 
tion the light into place inside one of the 
shades. As with the shade, this can be eas- 
ily accomplished using a Top and then a 
Front view. Now copy-rotate it so that each 
shade contains a light. 

At this point, you may want to edit the 
names of the lights and give them different 
colors to enhance the lighting effect. Set an 
appropriate view and use the Full Raytrace 
option of RenderZone (Figure 9). The addi- 


FIGURE 8. The Rounding Preview dialog 
showing the rounding parameters and a 


preview of the object (a part of the fix- 
ture). The ability in v. 3.0 to edit the 
rounded object with the same dialog is 
a great help for design exploration. 


FIGURE 9. A view of the lampshades 
with light sources in place. The glass 


shade material is made by changing the 
predefined glass surface style to chrome 
reflection, center-edge transparency, and 
lightening the color. 


tional light sources combined with trans- 
parencies will cause a significant increase 
in rendering time. To run quicker test ren- 
ders, you can turn some of the lights off by 
clicking on the Shining icon (black dot) in 
the Lights palette. You can also turn off the 
default Sun light if it adds too much light to 
the scene and add cone lights to highlight 
particular areas or cast shadows. 

It requires a lot of experimentation to 
achieve your desired lighting effects. Try 
adjusting the light parameters and do sev- 
eral more renderings. Point lights emit light 
rays of equal intensity in all directions. By 
using a cone light, you can direct the light 
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rays in a particular direction, such as 
toward the base of the lamp. 

Although RenderZone produces reason- 
able-quality renderings (certainly good 
enough for design development), you'll need 
to use form:Z Radiosity or export your 
model to another rendering application to 
get really slick renderings. 


Details, Details Now that we have a reason- 
able working model, it's time to bring into 
play the spirit of the architect Mies van der 
Rohe (who is attributed with saying “God is 
in the details”), and work on the lamp’s 
details. Continue the development of the 
model according to your own design ideas. 


A few items to consider are the decorative 
support connecting plate, rubber gaskets 
around the switches, power cord, lightbulb, 
and additional hardware. 

By now we have a good sense of using 
a modeling system as a means to engage 
our design ideas. It's easy to get caught up 
in the desire to make beautifully rendered 
finished models, and there is nothing wrong 
with this except when it comes at the 
expense of exploring ideas and experiment- 
ing with alternative possibilities. It is some- 
times useful to remember that a modeling 
system is a fluid, dynamic medium that can 
and should be used a little more like clay 
and a little less like bits and bytes. @ 


get the patch! 


Attention forms Z 3.0 users: If you 
haven't already done so, download the 
forms Z Patch 3.0.2 from the 
auto*des*sys web site at 


www.formz.com/support/ 
updates.html 


This patch will update forme Z 3.0 and 
correct some irregularities In the 
software. 


Lucien Swerdloff consults, teaches, writes, 
draws, and designs with clay and bits. His 
book, form-Z by design: a brief tutorial 
(Stipes Publishing, Champaign, IL, 1997), 
presents a design-based introduction to 
modeling with form-Z. He lives somewhere 


between the mountains and the sea in the 
Pacific Northwest. 


what’s new in formeZ 3.0 


form:Z 3.0 is a major upgrade containing some significant new features. 
Key enhancements include a new, more flexible interface and new and 
improved modeling, drafting, rendering, animation, and import/export tools. 


Following are descriptions of some of the primary enhancements: 


Redesigned Interface The interface, as usual with form:Z, is well designed 

and sensibly structured; however, as with many other programs, the screen 

area devoted to tools and palettes keeps getting bigger as more functional- 
ity is added. Interface enhancements include: 

+ The default toolbars are arranged into two columns instead of one. Toolbars 
can now be customized by selecting Customize Tools in the Palettes menu. 

+ Anew context-sensitive Tool Options palette allows settings for the cur- 
rent tool to be changed directly without invoking a dialog (although the 
dialog can still be opened, as in previous versions, by double clicking on 
the tool). The Status Of Objects palette no longer exists because its func- 
tions have been incorporated into the Tool Options palette. 

+ Preview dialogs for many tools, including Sweep, Revolve, Screw/Bolt, and 
Round, have been redesigned to allow easy inspection of results and sub- 
sequent editing of parameters. 

+ Anew Animation palette has been added to update and play animation. 

+ The ability to draw across windows and snap to different types of entities 
simultaneously has been added, improving object construction. 

+ All of the reference plane (grid) tools have been moved from the toolbars 
(where they always seemed out of place) to the Window Tools palette 
(where they should be). The Drafting Module now supports moving and 
rotating of the reference plane. (Along with the new layout capabilities, this 


will greatly enhance the ability to compose plots.) 


Modeling Enhancements Although there are far too many modeling enhance- 


ments and new features to discuss here, some of the highlights include new 
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The formsZ v. 3 default 
Interface. The graphics 
window shows a 
parametric object with 
controls that can be 
used to graphically 
transform the object. 
spline, NURBS, and patch modeling techniques, many editing improvements 
and improved skinning and stairs tools, as well as drafting enhancements. 

The big news is the addition of parametric objects. In keeping with 
recent trends in 3D modeling, form-Z now supports the generation of para- 
metric primitives (such as block, cone, sphere, and torus). A new set of edit- 
ing tools called Edit Controls and Edit Surface allows easy manipulation of 
object parameters. For example, cones can be truncated, blocks can be 
extended, and geodesic spheres can be converted into revolved spheres 
with a few clicks. 

In addition, derivative objects, such as sweeps and revolutions, are now 
parametric so they can be more easily changed than in previous versions. 
These and other parametric objects can still be combined with other types 
of objects (although they may lose their parametric status). 

Although you will not find advanced parametric and feature-based 
objects (such as constraints), the addition of parametric objects to the 
already robust set of object types that can be modeled ensures that form-Z 
will remain at the forefront of 3D modeling systems and be in a position to 


add full parametric modeling in future versions. 


Animation The ability to do animation has long been a desire of otherwise 
content form:Z users. Version 3.0 has the ability to produce simple fly-by 
animations, render and replay sequences, and export to AVI and QuickTime. 


formats. —Lucien Swerdloff 
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“We needed to find a way of dealing with the huge 
computing loads that serious ray tracing presents...” 


The Super Bowl is the single biggest 
event in broadcast television, with up to 
800 million viewers worldwide. This year, 
Fox Sports was looking for someone to 
produce a visually stunning animated 
opening sequence for “Super Bowl XXXIll 
on Fox”. They turned once again to Emmy 
award-winning Digital Dimension, a North 
Hollywood-based studio specializing in 3D 


animations, motion graphics, and visual-fx. 


Digital Dimension faced a number of 
challenges. First of all, the project needed 
to be completed rapidly. With a short time 
to complete the job, and lots of creative 
interaction with Fox expected, speed was 
of the essence. Secondly, while much of 
the sequence could be done using 
conventional tools and methods, the 


For further information contact:— 


US Office: Advanced Rendering Technology Inc, Tel: +1 650 254 7610 
UK Office: Advanced Rendering Technology Ltd, Tel: +44 (0)1223 563854 


inclusion of large stretches of water and a 
gigantic replica of the Vince Lombardi 
Trophy meant that they would have to be 
ray traced in order to achieve the level of 
photorealism required. 

Normally, installing the rendering 
resources on the scale required by a 
project of this complexity would have been 
a difficult, expensive, and time consuming 
process. But thanks to RenderDrive's 
revolutionary rendering technology, it 
proved quick and trouble free. 

Fox Sports loved the finished results, 
and Digital Dimension’s animators loved 
the quality and power of the RenderDrive. 
In fact, they may need to break out their 
dress shoes again for this year’s Emmy 
awards ceremony. 
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“We could not have done this 
project in the time allotted 
and to the quality standard 
that Fox requires without 

the power, speed and 
increased interactivity that 
RenderDrive gave us.” 


Ben Girard 
General Manager, Digital Dimension 


Ray tracing finally makes sense 


RenderDrive 


How to build lifelike 

animated characters using 

Hash Rnimation:Master 99. 
by Raf Anzovin 


dvanced tools for boning and moving animated char- 
acters have developed rapidly in high-end animation software 
over the past couple of years, but they've been slow to appear 
in lower cost packages—with the notable exception of Hash 
Animation:Master 99. With nearly a decade of development 
behind it, this $199 program, available for Macintosh and Win- 
dows NT/95/98, has matured into a powerful environment for 
character articulation and animation, with features that rival 
those in higher priced apps such as Softimage and Alias|Wave- 
front Maya. 

Animation:Master 99's boning system allows fine control 
and pinpoint accuracy in mesh deformation. The new Smart 
Skin system makes it easy to control complex bulging, stretch- 
ing, and wiggling. Moreover, bones can be constrained in com- 
plex ways by the position or orientation of other bones. Setups 
can be made to perform smart functions, such as automatic 
center-of-gravity placement, that require complex expressions 
in other programs. 

This articulation system makes Animation:Master 99 suit- 
able for constructing all kinds of characters, both cartoon and 
realistic. In this article (and its follow-up companion available 
on the 3D Design web site at www.3d-design.com), we'll work 
step-by-step through the setup of a cartoon character, Dennis 
the Dog (star of Java Noir, winner of the “Best 3D Cartoon” 
category in 3D Design’s 1998 Big Kahuna Design & Anima- 
tion Contest). This new version of Dennis (whose Java Noir 
incarnation was created in NewTek LightWave) has been mod- 
eled with an unusual goal in mind: to combine cartoon pro- 
portions with semi-realistic anatomical structures. Dennis per- 
fectly demonstrates the complex interplay between skin, 
muscles, and bones that is one of Animation:Master 99's 
strengths. 

This article covers basic bone and constraint techniques, 
including joint construction, Smart Skin, and facial boning. In 
the web supplement, you'll find more advanced aspects of 
boning, including control bone systems, automatic center-of- 
gravity placement, and a way to create a single bone structure 
that can quickly switch between low-res and high-res skins. 
Both installments assume familiarity with basic Animation: 
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Dem Bones 


Master 99 concepts such as Hash splines, control points, 
patches, constraints, Pose Sliders, Actions, and Choreogra- 
phies, as well as how to create a bone and attach it to a spline. 


Dem Bones is Gonna Rise some types of character design are 
more amenable to bone manipulation than others, so it's important to 
think about how you're going to bone a character before you model it. 
This is most important in the joint areas, where most of the mesh 
deformations happen. 

Examine the spline mesh that makes up Dennis's surface (Figure 
1). Dennis is designed to facilitate accurate boning and twisting of the 
mesh. Areas that are meant to be flexible and bendable are distin- 
guished from areas that are meant to be rigid by the spline structure 
that forms the surface of the mesh. In most areas, care has been 
taken to shape the surface as if real bones, muscles, and ligaments 
were under the skin. His head, for instance, is built around a cartoon 
skull structure that combines features of human and canine skulls. 

In the deltoid muscle area (the top of the shoulder), notice that the 
splines are bisected three times by cross sections. These cross sec- 
tions are added to facilitate the intermediate bone technique that we'll 
look at ina moment. The same spline structure is used in the finger 
joints and many other places. 

Boning in Animation:Master 99 is simple and intuitive. You attach 
individual contro! points (CPs) to each bone by hand, much the same 
way clusters are used in high-end programs. (Unlike control vertices, or 
CVs, of a conventional NURBS surface, CPs of a Hash spline are 
attached directly to the curve; thus the distinction.) CPs are parented 
right to the bone; joint flexing and bending does not occur automati- 
Cally. For some very simple joints—Dennis's neck, for instance—this is 
all that’s needed, and the splines can be trusted to create a smooth 
bend. Most joints, however, require complex bending and bulging, 
which means more complexity in joint construction. 

We'll use two different methods to construct smooth, working 
joints. One is the intermediate bone method, which involves adding an 
extra bone between two bones in a joint—for example, an extra wrist 
bone between the hand and lower arm bones. The CPs in the middle 
of the wrist are attached to this intermediate bone. The intermediate 
bone is then given two Orient Like constraints, one to the hand and 
one to the lower arm. Hash’s Orient Like constraint takes the absolute 
rotation value of one bone and transfers it to another bone, pointing 
both of them in the same direction irrespective of the parenting struc- 
ture. Animation:Master 99 automatically averages the rotations of both 
bones and applies the average to the wrist intermediate bone, creating 
a joint that bends smoothly, without crimping. This system is easy to 
set up and works well with bends in any direction; however, the joint 
tends to look and move like rubber tubing. 

The second jointing method takes advantage of Animation:Master 
99’s new Smart Skin feature. Smart Skin provides excellent control 
over the way joints bend. You can animate and morph CPs freely, then 
link your animation to the rotation of the bone so the animation plays 
back as the bone rotates (similar to the Set Driven Key functions in 
Maya). Setting up a Smart Skin joint is more time-consuming than cre- 
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FIGURE 1. The splines of Dennis the Dog’s 2,000-patch mesh are 
carefully placed to facilitate boning and twisting. 


ating a simple intermediate bone joint—you have to specify deforma- 
tions for the X, Y, and Z axes independently if you want a joint to look 
good as it rotates in any direction—but the results are well worth the 
effort. You can also use the techniques together and layer more than 
one deformation, as we'll see when we assemble the shoulder joint. 


Arm Bone Connected to the Wrist Bone Let's start with the 
basic bones of the arm. Using the Add Bone tool, click in the shoulder 
area and lay down a bone that stretches from somewhere near the 
neck to the middle of the deltoid muscle. Click again on the end point 
of the pectoral bone and create another bone that ends in the elbow. 
Make sure that the Attached To Parent Bone option is checked in the 
Properties panel to ensure that the two bones are linked together so 
pulling on the joint between them affects both bones. 

Repeat this process to add two more bones, one ending in the mid- 
dle of the wrist and the other extending outward some distance past 
the end of the hand. The extra length makes the bone easy to grasp 
when you're animating the character in a zoomed-out view. Figure 2 
shows the basic arm bones. 

While the wrist is actually one of the more complex joints in a real 
body, the surface deformation it represents is basically a simple bend. 
For that reason, you can use the intermediate bone technique. 

Zoom in on the wrist area and select the lower arm bone. Add an 
intermediate bone, a child of the forearm bone. Place the beginning 
point of the intermediate bone directly on the hand/forearm joint and 
make sure it's pointing in the same direction as the hand. It’s impor- 
tant to make sure the roll pointers are pointing in the same direction. 


¥ 
Lx 
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FIGURE 2. Dennis has four basic arm bones: hand, forearm, 
lower arm, and an extra shoulder bone used for shrugging. 


You'll want to average all rotation, including twisting the bone along its 
roll axis. Failure to put the roll handles in the right direction will man- 
gle the mesh when you apply constraints. 

This procedure will create a good bend on all axes, but it's only the 
beginning. The roll axis—the axis that represents the wrist twisting 
rather than bending—still needs quite a bit of work. In a real wrist, 
twisting occurs in the forearm, not the wrist itself. To create this effect, 
you can add more bones that will be used with Roll Like constraints 
(which are similar to Orient Like but transfer only the bone’s roll axis 
value, not the entire rotation) to spread the twisting deformation down 
the length of the forearm while leaving the bending axes untouched. 
Actually, we're going to cheat a little by allowing the wrist joint to take 
some of the twisting. Odds are that no one will notice the slight 
anatomical liberty, and it makes the twisting less noticeable in the arm. 

Add two more bones parented to the lower arm, placed directly 
over the two cross sections near the wrist. Call the bone nearest the 
wrist Twisting Bone 1 and the other Twisting Bone 2. 

Using the Group tool, assign CPs to all the bones. The lower arm 
bone gets the CPs right before the elbow, the hand gets the all the 
CPs in the hand up to the wrist, the intermediate wrist bone gets the 
cross section lying exactly on the wrist joint, and the two twisting 
bones get the cross directly beneath them. Figure 3 shows the com- 
pleted wrist bone structure. 

Now, create a new pose for the model. This pose will hold the con- 


FIGURE 3. The wrist intermediate bones. You can see which CPs 
have been attached to which bones by their color. 


straint information, which you'll apply to an Action later. At that point, 
you can use Animation:Master 99's Pose Sliders to test the setup. 
Pose Sliders are similar to the Custom Attribute feature in Maya. They 
allow any number of animatable attributes—bones, CPs, constraint 
influence values—to be driven by the movement of a single slider in 
the Pose Slider window. 

Select the intermediate wrist bone and apply an Orient Like con- 
straint; constrain it to orient like the hand bone. If you've oriented the 
intermediate bone correctly, you should see very little change when it 
snaps into a new position that reflects the new constraint. Now apply 
a second Orient Like constraint, orienting the bone like Twisting Bone 
1. Applying two Orient Like constraints in a row tells Animation:Master 


Can You Draw 


This Tomato? 


His name is Bob. Together with his friend Larry the 
Cucumber, he sold 5.8 million videos last year. 
More than any other non-theatrical kids’ property. 


But Bob wants to be on TV. And he wants to be in 
movies. And for that, he needs your help. 


Bob’s parents at Big Idea Productions, the independent 
Chicago-based CGI studio that “birthed” him, are 
looking for gifted animators, modelers, software 

developers and story artists to help Bob be all that he 
can be. 


To learn more about Bob - and Big Idea - check out our 
website at www.bigidea.com. Bob's expecting you. 
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99 to average them. It's important that the intermediate bone 
is oriented like Twisting Bone 1, not the lower arm bone, so 


the twisting of the arm will be consistent and smooth. 

To spread the roll of the hand bone to Twisting Bones 1 and 2, 
use Roll Like constraints. Set Twisting Bone 1 to roll like the hand 
bone, using a percentage of 45. Set Twisting Bone 2 to roll like the 
hand bone using a percentage of 9. This will make the twisting effect 
taper over the length of the arm to almost nothing at Twisting Bone 2, 
making the arm respond in an anatomically plausible way when the 
wrist is twisted. 

To test this setup, make a new Action and bring up the Pose Slider 
window. A slider will appear for the pose you just created. Set the 
slider to 100 percent to apply the constraints. (At this point, no con- 
straints will appear in the Project Work Space, which is a File Manager- 
type window that lists objects, groups, constraints, and so on.) Use the 
Lock tool on the hand bone to keep it from trying to calculate inverse 
kinematics (IK), then rotate it all around. Make sure to rotate it along 
the roll axis to check the twisting effect (Figure 4). 

Also try moving the bone around a little in the modeling window. 
Change the intermediate bone'’s center of rotation to adjust how 
smoothly or sharply the joint bends. 


Elbow Bone Connected te the Smart Skin unlike the wrist, 
the elbow is an extremely complex joint. Dennis's semi-realistic design 
requires a Clear differentiation between soft muscle areas and rigid 
bone. Moreover, when the elbow is sharply bent, the inner muscle sur- 
faces must collide and bulge outward. In other words, the elbow is a 
perfect candidate for Animation:Master 99's new Smart Skin tools. 

To begin using Smart Skin, right-click (or command-click on a Mac) 
the lower arm bone’s name in the Project Work Space. Select X-Direc- 
tion Smart Skin from the pop-up menu to bring up the Smart Skin win- 
dow (Figure 5). (The elbow only bends on one axis, in this case the X 
axis, so there’s no need to be concerned about Smart Skin for the Y 
and Z axes.) 

The Smart Skin window first opens on a 90° angle. You can change 
the angle by dragging the frame count slider on the animation toolbar 
below. Notice that the frame you drag to corresponds to the bone’s 
angle of rotation in the Smart Skin window. You can set keyframes for 
the CPs at any time during this rotation, just as you would if you were 
animating CPs in an Action or Choreography. 

Move the slider to roughly 58°. At this point, the arm is bent consid- 
erably, but the inner surfaces don’t yet meet. Select the CPs that make 
up the cross section right at the elbow. Press R to bring up the Rotate 
manipulator and rotate these CPs so the bend is smooth (Figure 6). Pull 
in the CPs of the muscle areas and pull out the CPs representing the 
elbow tip to simulate muscle sliding over bone. Then pull the biceps 
(upper arm muscles) and brachialis (forearm muscles) out as well to 
simulate the effect of muscles bulging and tightening to pull the arm. 
You can test the effect by dragging the animation slider back and forth. 

Continue sculpting the arm in this way as it moves. An arm should 
be able to bend at least 150°, as in Figure 7. While you may never 
bend it that far when animating, it’s often necessary to push a model 
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FIGURE 5. The Smart Skin 
window showing the elbow 
joint before applying Smart 
Skin deformations. 


FIGURE 4. The wrist tested in an 
Action. Notice that the wrist is 
both bent and twisted, and that 
the twist spreads down the arm. 


farther than real human anatomy allows. This means quite a bit of 
muscle collision and bulging as the two arm surfaces press against 
each other. To keep the muscle volume constant, you'll have to bulge 
them out a lot. 

To test the Smart Skin effects, create a new Action, lock the lower 
arm bone to disable IK, then pull the bone around. The Smart Skin ani- 
mation takes effect immediately. (Note that the arm is not yet meant 
to be rotated in any axis but the X axis. In the web-based portion of 
this tutorial, you can read about how to set up the arm for full mobility 
in a way that will ensure that the elbow always points in an anatomi- 
cally correct direction based on the curve of the arm.) 


Smart Skin & Intermediate Bones Combined smart skin 
and intermediate bones can be used together, as we'll demonstrate 
with the shoulder joint. The deltoid area needs to be able to rotate in 
any direction and bend smoothly, making it a good candidate for the 
easy-to-set-up intermediate bone technique. At the same time, the 
underside of the upper arm must undergo complex morphing as it 
nears the side of the body, a job for Smart Skin. Combining the two 
allows us to set up the joint more quickly than using Smart Skin alone. 
The shoulder joint is constructed much like the wrist joint. The only dif- 
ference is that the rolltwist is tapered down the arm from shoulder to 
elbow. Therefore, the two twisting bones must be parented to the shoul- 
der bone, with their center points at the shoulder joint. Since they won’t 
naturally rotate the same amount as the upper arm bone, both Orient 


FIGURE 6. After using Smart 
Skin to sculpt the elbow defor- 
mations, a 90° bend not only 
looks smooth but can be made 
to suggest the interaction 
between bone and muscle. 


FIGURE 7. The arm at an 
extremely oblique angle. Many 
boning systems will break 
down at this point and make 
the mesh look like crimped tub- 
ing—but not with Smart Skin. 


Frank Morris, Courtesy: FOX Sports Net, ©1999 


Frank Cords, Elite Imaging ©1999 


Tired of waiting around for your 
3D package? Use a creative tool, not a 
technological obstacle. CINEMA 4D puts 
the artists’ creativity first, with real-time 
texture placement, animation previews, 
particle manipulation, function curve 
editing, and more. CINEMA 4D gives 
you the ability to tweak your images and 
animations to perfection and still make 
your deadline. 


Windows 9x & NT 
Macintosh 

Alpha NT (XL only) 
BeOS (coming soon) 


Best of all, CINEMA 4D raytraces 
so fast, you'll save valuable production 
time and money, and deliver the image 
quality your clients demand. 

CINEMA 4D easily handles scenes 
that would choke other programs — 
unlimited objects, textures, lights, cameras 
and action! And, up to a billion points per 
object. Try that with another package. 

Work with multiple platforms? All 
projects, resources and plug-ins are 
seamlessly cross-platform. You can share 
resources across a network or the Internet. 
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Need flexibility? CINEMA 4D's 
C.0.FF.E.E. programming language allows 
you to create custom models, procedural 
textures and complex animations. You 
can even customize your interface in 
multiple configurations and recall them 
anytime while working. 

Just getting started? No problem. 
Begin with the GO version, and you can 
upgrade to SE or XL at any time. 

Of course, the proof is in the pixels. 
Download a FREE DEMO VERSION of 
CINEMA 4D including manuals from the 
web site today and put it to the test. 
What are you waiting for? 
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Like and Roll Like constraints will be required to hold the arm 
together. Figure 8 shows this bone setup and its effect when 
the shoulder is bent. 

To create the Smart Skin deformation, you need to see more than 
the Smart Skin window can show—you need to see the deformations 
created by the intermediate bone setup and twisting bones as we 
work. Therefore, you need to do all the deformation and point anima- 
tion in an Action window and copy the keyframes manually into the 
Smart Skin window. 

Open a new Action window. Drag the Constraints Pose Slider to 
100 percent to apply all constraints. Lock the forearm and lower arm 
bones to disable IK. Now go into the Rotation tab in the upper arm 
bone’s Properties panel and change Edit Angle As from Vector to Euler. 
This will change the rotation readout to X, Y, and Z values (that is, Euler 
values) that can be copied manually into the Smart Skin window. 

The underside of the upper arm needs Smart Skin deformation 
where it comes into contact with the body as the arm is dropped 
down. Rotate the upper arm bone down about 80° on the Y axis. 
Using the Rotate manipulator rather then the bone’s handle will make 
it easier to work only within the Y axis. Go into Muscle mode to 
tweak the positions of the CPs. 

When you've gotten the arm to look good at this extreme, open a 
Y-axis Smart Skin window for the upper arm bone. Look at the Y axis 
readout on the Properties panel and copy that number to the frame 
counter in the Smart Skin window. Now go back to your Action and 
delete the bone’s rotation. What remains are the point transforma- 
tions you created, but now they're unwrapped from the effects of the 
bone. Simply select all the points you've edited, copy, go to the 
Smart Skin window, and paste (Figure 9). You can repeat this pro- 
cess for other extremes of upper arm movement as necessary. 


Dem Mirrored Bones once you've created bones, constraints, 
and Smart Skin setups for one side of a character, you can use Ani- 
mation:Master 99's new Paste Mirrored feature to mirror them on the 
other side. Using Paste Mirrored saves a lot of effort—if you set it up 
correctly. 

The first step is to copy all the bones to the other side. Make a 
root bone at the 0,0 point and parent all the other bones to it. Control- 
drag the root bone onto the Object name in the Project Work Space (in 
this case, Dennis), which makes a copy of every bone. Scale the root 
bone —100 percent on the Z axis only. Now rename every bone to be 
mirrored so its name specifies right or left, as in Right Hand and Left 
Hand. Paste Mirrored will not work correctly if you don't. 


FIGURE 10. The fully 
boned Dennis. Paste 
Mirrored was used to 
transfer all the con- 
straint and Smart Skin 
settings to the left 
side. 


Once this is done, mirror the constraint set-up by going to the 
Constraints pose, copying, and choosing Paste Mirrored from the edit 
menu, making sure the Key Model button is depressed when you 
copy. To copy Smart Skin setups, open each Smart Skin individually 
and copy the point data out to a new Smart Skin for the correspond- 
ing mirrored bone, just as you did for the upper arm Smart Skin set- 
up. Figure 10 shows all the bones in the complete Dennis skeleton. 


Boning for Facial Animettion the tast topic in this installment is 


facial boning. In Animation:Master 99, a face is typically set up for ani- 
mation using Pose Sliders, which you've already used to apply a set of 
constraints to a series of Actions while testing the arm’s deformation. 
Pulling the Constraints slider to 100 percent fully applied the constraints. 
When used to pose a face, Pose Sliders make it possible to 
generate a wide variety of expressions from a few controls. However, 
although we'll use Pose Sliders extensively in the web-based portion 
of this tutorial, we won't use them here. Dennis's facial setup is 
entirely dependent on bones, at least until we get to the final setup 
stage. The main reason is that, while Pose Sliders are great for driving 
animatable attributes, they can’t be driven by anything themselves. 
There's no constraint that allows you to drive a Pose Slider value. 
When we do the control bone setup in the web supplement, it will be 
necessary to drive elements in the face by the rotation of other bones, 
even though a Pose Slider layer will be used for tweaking. Also, using 
bones for facial animation allows us to drop poses onto the model to 
change phonemes (the phonetic shapes that make up speech) and 
facial expressions, which isn't possible using Pose Sliders alone. 
The secret to constructing an effective facial boning structure is to 
know that Smart Skin isn’t limited to controlling the way the CPs act as 
a joint bends. It can link any point transformations to a bone’s rotation. 
That means, for instance, that rotating a Smile bone could pull the CPs 
corresponding to the zygomatic muscles (along the cheekbone, from the 


FIGURE 8. The 
shoulder bones in 
a resting position. 
The deformation 
has been created 
directly in Action 
by animating CPs, 


FIGURE 9. The arm 
looks distorted in 
the Smart Skin 
window because 
the constraints 
applied to the 
Action don’t show 


no Smart Skin yet. 
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up in Smart Skin. 


corner of mouth to the temple) without actu- 
ally attaching those CPs directly to the bone. 

For other facial controls, such as the jaw, 
CPs are attached to a Jaw Rotation bone, 
but Smart Skin controls how the lips react 
to the lowering of the jaw. Dennis's head 
was actually designed to fit around an imagi- 
nary cartoon skull shape, so it’s easy to find 
the pivot point of his jaw hinge and place 
the jaw bone there (Figure 11). You can then 
attach all the CPs from his lower jaw, includ- 
ing teeth and tongue. 

Open a Smart Skin window for the jaw 
bone's X axis. At 90°, the face looks quite 
distorted. Dennis's mouth only rotates open 
about 15° before the ends of the jaw poke 
through the back of his neck (Figure 12). 
However, that doesn’t mean you can’t exag- 
gerate the jaw opening beyond that point 
when the need arises. In this case, use 


FIGURE 11. The pivot of the jaw bone 
has been placed approximately where 
the real jaw hinge would be, based on 
Dennis’s composite skull structure. 


FIGURE 12. The jaw Smart Skin window. 
Rotating the jaw bone 15° causes 
translation and movement in the jaw 
area, bringing the mouth fully open. 


sources 


Animation:Master 99 (version 7.0) 
Hash Inc. 360-750-0042 
www.hash.com + RAPID 3D NO. 160 


Smart Skin to translate the lower jaw points 
so the jaw can open wider. This distorts the 
jaw, but careful Smart Skin manipulation will 
keep it looking good. Once the jaw is open 
as far as it can go, manipulate the CPs in 
the lips to change the way they react to the 
opening jaw. 

In the web-based installment (www. 
3d-design.com), we'll set up this skeleton for 
animation using a few easy-to-pose control 
bones. We'll use Animation:Master 99 fea- 


tures such as Action Objects, Additive 
Actions, Pose Sliders, and a few undocu- 
mented constraint secrets to create a fast 
and efficient animation workflow. @ 


Raf Anzovin is an independent 3D charac- 
ter animator. His animation Java Noir won 
the Best 3D Cartoon category in 3D 
Design's 1998 Big Kahuna Design & Ani- 
mation Contest. You can reach him via 
email at anzovin@javanet.com. 


phone: 510.633.5000 fax: 510.633.5009 }web site: www.cyra.com 
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Introducing Mirai 1.0 
for Windows NT™, SGI™, and the SGI Visual Workstations™ 


Get ready for an animation package with so much creative freedom, 
you'll be moved to greatness. Get ready for Mirai 1.0. The next phase in 
the evolution of the popular N-World suite of tools, Mirai features 
a completely redesigned, remarkably intuitive interface. But even though 
it's the easiest system to use, it's also the most powerful and most 
integrated solution available. 


At the heart of the system is the most advanced set of 3D animation tools 
available. Revolutionary new skeletal IK and integrated biomechanical 
motion editing work seamlessly with a non-linear interface that enables 
users to “build” animation sequences in layers, much like a 2D artist would 
build an image in a paint program. 


What's more, Mirai seamlessly integrates a host of powerful features at 
a reasonable price. You get subdivision surface modeling, 2D and 3D paint, 
revolutionary skeletal modeling, advanced 3D inverse kinematics, 
non-linear, channel-based animation editing, biomechanical motion editing, 
photo-realistic rendering, object based particle systems, physical 
simulation, full ASCII data export with a conversion API, and a work flow 
that’s going to set you in motion. 


So start now. Move yourself to our website at www.nichimen.com or call 
us at 310.577.0500. 
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Peter and Ori Ratner 


Kenneth Brilliant 


1999 BIG KAHUNA 
NOMINEES 


f 
i 


z| Once again, the search for the Big Kahuna brought piles of art 


and animation to the offices of 3D Design. Our third annual Big 
Kahuna contest received hundreds of entries from all over the globe, 


and as we judged, we were amazed. 


We present here the list of nominees in each category. Winners 
of each category—and the overall winner, the Big Kahuna—will be 
announced at the Big Kahuna Awards Ceremony at the 3D Design & 
Animation Conference, May 12, 1999, at the Santa Clara Convention 
Center in Santa Clara, CA. For more information, see the confer- 
ence's official web site at www.3dshow.com. Congratulations to all 


the nominees! 


3D Cartoon 

Rod Bland 

Not Without My Chicken X 
Mitch Butler 

The Smell of Horror 


Waltuir and Guilherme Lopes 
No Meio Do Caminho 
Tinhauma Pedra, 

Tinhauma Pedra No 

Meio Do Caminho 


Peter and Ori Ratner 
A Bull's Tale 


Print Graphics 


Bryan Ballinger 
Dodo Redux 


Epic Studios 
Spider 


Kim Oravecz 
You Wanna Iguana? 


Yan Phan 


Interactive 3D 


Peter Grundy 
Best Intentions 
Mike Malon 
Caesar 


Christopher Raphael 
The Smithsonian Collection 


Architectural Visualization 


Glen Adomovicz 
Titanic's Grand Staircase 


Erich Aschenbrenner 
Renovated Barn Kitchen 
Tomasz Blernacki 

Y2K Hideaway 


Willlam Munns 
Emeisham At Night 


Emmanuel Shiu 
Restaurant Interior 


Best Logo/ 
Corporate ID 


John P. Chismar, Francine 
Izzo, and Victor Newman 


NBC News Decision '98 


Jeff Kasunic 
Midnight Syndicate 


Brian Osesek 
Milwaukee Drill 


Industrial Mechanical 


Chad Curry 
Easy Street 


Igor Lodeiro 
Central Air 


Daniel J. Schwartz 
DANA Frame Assembly 


Fantasy World 


lan Dale 

Left Behind 

Ed Lee 

Portal 

David Michalczyk 
Suburbs 2100 


Eni Oken 
Funhouse Variation 


Non-Commercial 
Animation 


Kenneth Brilllant 
Safe Act 


Dan Lemmon and 
Matthew Paulson 
The Brief Social Life of 
Charles Wickham 


Van Phan 
Wild Card 


Tomasz Biernacki 


Ton Dale 


Character Design 


Kenneth Brilliant 
Cell 107 


Kenneth Brilliant 
The General 


Cory Kruitbosch 
Enfish 


Cory Kruitbosch 
Ernst 3D 


3D Film & Video 
Compositing 


A special award will be 
presented in this category. 


Dan Lemmon & Matthew Paulson 


Rod Bland 


MicroScri 


NM 
I (ul! 


\ 


Mig ees 
i. 


WAVY] AN — WA 
Xe 


with the ability to capture complex 3D models from physical objects by tracing 
over their surfaces. The 3D digitizing process is fast, accurate, and more 
affordable than you might think! 


The MicroScribe 3D is a desktop system that easily connects to your serial port and runs 
on PC, Mac, and SGI platforms. MicroScribe works directly in your favorite 3D graphics 
and CAD packages such as 3D Studio Max, Alias, Lightwave, AutoCAD, Solidworks, 
form Z, Rhino 3D, Amapi Studio, and many more. MicroScribe comes in several size and 
accuracy configurations to meet the demands of your project. ne 


For details, call Immersion at 408-467-1900 or 1-800-893-1160 
or visit our web site at www.microscribe.com. 


Immersion 
Corporation 
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Life Forms Studio 3 


q Ever since the first appearance of 
NewTek LightWave for the Commodore 
Amiga, animators have searched for 
faster, easier methods to pose and 
animate CG characters. Six operating 


systems and 5.6 versions later, LightWave 
has matured considerably and sports sev- 
eral features that aid in the struggle to 
bring digital characters to life. However, 
many artists still feel compelled to consider 
third-party tools for character animation. 
Joining the ranks of LightWave add-ons for 
this purpose is Life Forms from Credo 
Interactive. 

The software comes in two versions, 
Life Forms 3 ($299) and Life Forms 
Studio 3 ($495). Both versions are avail- 
able for Macintosh and Win95/NT 4.0 and 
are essentially identical, the difference 
being file format support. Life Forms 3 sup- 
ports import/export for Caligari trueSpace4, 
Strata StudioPro, MetaCreations Infini-D 3, 
Kinetix 3D Studio R4, and Macromedia 
Extreme3D. Life Forms Studio 3 adds sup- 
port for LightWave, 3D Studio MAX, BioVi- 
sion BVH mocap files, Acclaim mocap files, 
and VRML 97, plus the PowerMoves collec- 
tion of keyframed animations and motion 
capture files. For me, the main attraction is 
Life Forms Studio 3's ability to load and 
save LightWave objects and scene files 
complete with animation. 


C Life Installing Life Forms Studio 
3 went smoothly under Windows 95. The 
QuickTime portion of the installation failed, 
but that was no surprise, since the docu- 
mentation warned that it might happen. 
Running the supplied QuickTime Installer by 
itself completed the installation. 


Credo provides quite a bit of introduc- 


tory text to familiarize you with the user 
interface and relevant concepts before you 
get to the Quick Start tutorial, and ample 
reference documentation follows. In addi- 
tion to the main manual, Life Forms ships 
with a reference for using Life Forms in con- 
junction with other programs. LightWave 
compatibility information isn’t included in 
this book, but you can download it from 
Credo's web site. 

The user interface is divided into vari- 
ous windows (Figure 1, p. 46). The Control 
Panel offers playback controls. In the Stage 
window, you place one or more figures and 
choreograph their position and orientation. 


3d products put to the test 


BY PAUL DAVIES 
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In the Figure Editor, you pose them. The 
Timeline window lets you place keys on the 
desired frames, where they're displayed as 
thumbnails of the posed character—a won- 
derful feature. Most 3D animation apps 
display keyframes as small dots that look 
identical, making it hard to keep track of 
which key represents what pose. Thumb- 
nails, on the other hand, allow for quick 
and easy identification of poses. You can 
get a sense of an animation just by looking 
at the time line. 

In addition to these windows, you may 
also open a palette. A palette is a great 
way to store common or difficult poses for 
reuse. You simply drag keyframe thumbnails 
between the palette window and the Time- 
line window. 

Finally, the Render window allows you to 
view a shaded representation of the figures 
on the Stage. The version | tested provided 
real-time interaction (limited to camera con- 
trol) using QuickDraw 3D as well as a way 
to output animations to hard disk. OpenGL 
wasn't an option in the Render window, and 
my Diamond FireGL 1000 Pro seemed to 
have no effect on QuickDraw performance. 
(See “Coming Soon,” p.47, for features of 
version 3.5.) Credo includes a demo for two 
plug-in renderers from LightWork (www. 
lightwork.com). One provides better photo- 
realistic quality, and the other yields a 
black-and-white outline. The demos put a 
watermark over your renders, but you can 
activate the full versions for $89 each by 
contacting Credo. 

When you launch the program, you're pre- 
sented with an empty Stage and a fresh 
Timeline window. You can use the default 
models—male, male classic (which doesn't 
render as well), or female—or you can import 
a character hierarchy from one of the sup- 
ported programs. The default models, which 
come with rotation constraints and a default 
pose (a basic standing pose with arms at 
sides) work particularly well with Life Forms. 
Character setup can take time to configure 
from scratch, so the animation-ready models 
are handy. You can start creating poses 
immediately, or you can load animations or 
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FIGURE 1. The main Life Forms interface windows are 
the Stage, the Figure Editor, the Timeline window, and 
the Control Panel. 


poses from the supplied library of keyframed 
and motion-captured files. 

The basic workflow consists of placing a 
figure in the Stage window, posing the fig- 
ure in the Figure Editor to create keys, man- 
aging the keys in the Timeline window, then 
rendering or exporting the animation as 
geometry or bones with keyframes for use 
in another application. As soon as you 
change the default pose in the Figure Edi- 
tor, it appears as a keyframe complete with 
thumbnail for the current frame in the Time- 
line (if a keyframe wasn't already there). 
You can then copy, cut, paste, or drag a 
keyframe anywhere in the Timeline or add it 
to a palette for later use. Another notewor- 
thy feature is the handy animation browser, 
which allows you to preview animations 
before loading them into the Stage. This 
can be a tremendous help, especially in a 
multi-user environment where time is often 
wasted attempting to decipher the cryptic 
naming conventions of previous animators 
on a project. 

Credo has taken a refreshing and some- 
what unusual approach to simplifying the 
arduous task of creating and editing charac- 
ter animation, a process known as full hierar- 
chy keying. Instead of handling keyframes on 
an object-by-object basis, Life Forms requires 
you to create keys for the entire hierarchy. 
Though some animators may find this 
method restrictive, it's closer to a traditional 
animation methodology than isolating keys 
and motion on an item-by-item basis, as is 
the case in most 3D animation packages. 

Credo deserves praise for its effort to 
simplify the often complex and frustrating 


FIGURE 2. All character 
posing is done in the Figure 
Editor window. Here you 


can see many of the tools 
available for creating 
poses. 


process of hierarchy manipulation. Although 
the posing toolset has some notable over- 
sights, | found myself creating natural poses 
with relative ease. My biggest complaint 
regards the amount of screen real estate 
devoted to the Figure Editor, which is the 
heart of the program. A large editing window 
is provided for selecting and rotating figure 
joints. Three small windows flank this win- 
dow. You're presented with Front, Right, Top 
and Other views by default. These views are 
swapped among the three windows when- 
ever you select one, Other viewport configu- 
rations would be welcome here. 

Another cumbersome aspect of working 
in the Figure Editor is the fact that all 
actions are executed via the left mouse but- 
ton only. Accommodating two or three 
mouse buttons (or key modifiers such as, 
Alt, or Option for single-button mouse sys- 
tems such as Macintosh) would make pos- 
ing a character in Life Forms even easier, 
particularly for joint translation (as opposed 
to rotation). It would be much more conve- 
nient to be able to modify the X, Y, and Z 
axes via left, middle, and right mouse but- 
tons, respectively. For systems with only a 
single mouse button, a choice between 
mouse button, mouse button with 
Ctrl/Option, and mouse button with Alt 
would make work go faster. 

Nonetheless, Credo has incorporated 
handy tools for rotating hierarchy segments, 
or joints as they're referred to in Life Forms. 
In addition to the usual X, Y, Z numeric 
input slider or spinner, the program offers 
two hemisphere images labeled Near and 
Far. A line representing the selected joint’s 


current orientation is displayed in one of 
the hemispheres, near if the joint is facing 
toward the camera and far if it’s facing 
away. You can adjust any of these rotation 
controls or click and drag directly on the 
joint, which updates the relevant values in 
real time as you drag. Life Forms also 
offers a coord-sys (the little Cartesian coor- 
dinate system icon found in many 3D mod- 
eling and animation programs) style repre- 
sentation of the joint axis in the lower right 
corner of the user interface, which updates 
as well (Figure 2). In addition, Life Forms 
offers clearly defined and easily edited joint 
rotation limits. When they're enabled, the 
joint rotation limits affect forward kinemat- 
ics as well as inverse kinematics (IK). 

You can switch between forward kine- 
matics and IK purely based on the current 


Coming Soon 


By the time you read this, Credo expects to 
have released the next revision of Life Forms 
and Life Forms Studio, version 3.5. The follow- 


ing new features are scheduled: 


*Snap! This feature will snap joint objects to a 
defined point in 3D space over time. Credo 
suggests that it will help eliminate sliding feet. 

“OpenGL support. With OpenGL hardware, the 
new version will provide faster, higher quality 
rendering from within Life Forms. 

* Additional file format support. The update will 
increase Life Forms Studio 3's file format sup- 
port to encompass NewTek LightWave, Kinetix 
3D Studio MAX, Alias|Wavefront Maya and 
PowerAnimator, Play Electriclmage, Maxon Cin- 
ema 4D XL, Strata StudioPro, Caligari true- 
Space, and MetaCreations Poser 3. 

«Joint Map editor. The new Joint Map editor will 
make it easier to map motion data among 
models within Life Forms. 

Enhanced Render window. Version 3.5 will 
include the ability to reposition figures from 
the Render window. 

Enhanced file management (Windows only). 
File navigation and previewing functions will be 
improved, especially over local networks. 


FIGURE 3. Although the walk generator 
isn't very robust, it's easy to use. 


selection. If you select a single joint and 
drag with the mouse button depressed, the 
selected joint and its descendants will 


rotate. To utilize IK, you simply select two or 


more joints in a chain. Once the joints are 
selected, you can click and drag any of the 
selected joints and the entire selection 
adjusts according to IK. 

The program's IK is useful, though it’s not 
terribly sophisticated. Rotation constraints 
are crucial because the IK isn’t goal-oriented. 
In a goal-oriented IK scenario, joint rotation 
limits or constraints aren't so critical 
because you can specify a different goal for 
each joint to follow, allowing for greater con- 
trol during posing. With IK that isn't goalori- 
ented, you affect the chain by pulling one 
joint at a time, and thus the only way to 
achieve predictable results is to restrict how 
far each joint can rotate and on which axes. 
Although Life Forms lets you manipulate any 
joint in a selection, | usually achieved the 
best results by editing the end of the chain. 
When | dragged around other portions of the 
chain, things started to rotate in unpre- 
dictable ways and took time to reorient. 

A feature called Drag Root in the Figure 
Editor allows you to constrain a joint’s posi- 
tion and orientation while one or more of its 
ancestors are manipulated. You simply 
select the joint or joints you wish to lock, 
turn on the Drag Root feature, hold down 
the Shift key to select an ancestor (grand- 
parent or higher), then move the ancestor 
to the desired position. This is especially 
useful for locking a character's feet to the 
ground while moving the body around. If you 
set up the joint restrictions properly, the 
legs will bend to accommodate the new 
body position. This feature is useful, but 
since you have only one mouse button for 
controlling the X, Y, and Z translation of the 
ancestor, it’s quite difficult to use. 

A selection menu pops up in the Figure 
Editor if you click and drag in a blank area of 


FIGURE 4. The Joint Map Editor allows 
you to determine exactly how motion 


will translate from one character hierar- 
chy to the next on a joint-by-joint basis. 
This allows a great deal of flexibility 
when transferring animation from charac- 
ter to character. 


the main window. It has some very useful 
options, such as Select All, Select Ancestors, 
and Select Descendants. Unfortunately, it's 
too easy to access this menu accidentally 
during failed attempts to click and drag on a 
joint. The menu selection also precludes 
bounding box or lasso selection, which would 
be more efficient in many cases. This is 
another place where multiple mouse-button 
support or key modifiers would be helpful. 

Life Forms has a walk generator (Figure 
3) for creating walk cycles or walking along 
a path. There’s even an interface for re- 
mapping joints from the default figure to an 
imported hierarchy (Figure 4). The path ani- 
mation is restricted to straight path seg- 
ments and is best used to generate keys 
for further manipulation using the capabili- 
ties already described. Life Forms also 
allows you to synch audio to animations 
(the Mac version even allows you to use CD 
audio tracks). No further audio tools are 
provided, so you'll need to measure your 
audio timings elsewhere, then load a fin- 
ished audio file into Life Forms. 

| downloaded the LightWave import/ 
export plug-in from Credo's web site, and it 
worked well—at least initially (Figure 5). 
Life Forms is sawy about LightWave con- 
tent directories, loading and saving objects 
to the appropriate folders. Although mesh 
deformation isn't supported directly in Life 
Forms, bone information can be manipu- 
lated and exported for use in LightWave. 
Unfortunately, IK limits and rotation limits 
are not exchanged between Life Forms 
and LightWave. Also, Life Forms exports 
the base of the character spine as a 
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whole torso object, and the remaining 
torso pieces have flipped surface normals, 
which makes them appear inside-out. This 
can be rectified by setting the first seg- 
ment’s Object Dissolve value to 100 per- 
cent, then loading the small body pieces 
into Modeler, flipping the normals, and 
resaving them. 

No program is perfect, and Life Forms 
has its share of quirks. The Stage naviga- 


tion tools are unusual and a bit awkward (at 
least compared to popular PC products 
such as LightWave, 3D Studio MAX, and 
Hash Animation:Master). Life Forms pro- 
vides sliders and arrow buttons along each 
edit window's frame for camera control. 
These controls are unlike any I've come 
across elsewhere. One particular annoy- 
ance is that the horizontal and vertical 


scroll bars are not view-specific; if your fig- 
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FIGURE 5. It was relatively simple to 
make this character "give attitude” with 
Life Forms 3. However, when imported 
into LightWave, the character's back seg- 
ments were replaced with a series of 


nulls (some of them are visible just below 
the head) and a single torso object. 


ure is off center, you'll probably need to 
scroll to achieve the proper camera position 
each time you switch views. 

Speaking of views, Life Forms uses a sin- 
gle 3D editing window scheme in the Stage 
window and an asymmetrical quad view (one 
big window with three smaller windows to the 
right, as | mentioned before) in the Figure 
Editor. A standard quad view would be a wel- 
come addition to both. Although you can 
choose between Linear and Spline figure 
shape interpolation settings, | couldn't see a 
difference. Another minor annoyance is the 
Frame Rate dialog box. It offers three input 
fields, but only two accept input. The manual 
states that you can change the frame rate by 
adjusting either the Frames Per Second field 
or the Length In Seconds field. The two 
fields | was able to edit were Frames Per 
Minute and Length In Seconds. Any value 
typed into the Frames Per Second field was 
ignored. 

For all the gains provided by Life Forms 
Studio 3’s simple setup and execution, 
export issues seriously threaten the prod- 
uct's usefulness. The import and export of 
LightWave scenes and geometry seemed 
almost flawless at first. Upon closer inspec- 
tion, it became clear that something wasn't 
quite right. This boiled down to two minor 
annoyances. The first stemmed from the 
fact that Life Forms doesn’t maintain sepa- 
rate paths for its Load and Export dialogs. 
Since | was loading animations from the 
Life Forms sample directory and exporting 
to a separate LightWave content directory, | 
had to change the path each time | 


sources 
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switched between loading and exporting. 
This doesn’t seem like such a big deal— 
that is, not until you've done it four or five 
times. The second annoyance was due to 
the fact that scenes exported from Life 
Forms load into LightWave with all objects 
set to display as bounding boxes. | prefer 
Full Solid display mode and had to change 
the setting for each scene | exported. 

These problems paled in comparison 
with two further discoveries. With the excep- 
tion of the supplied motion capture scenes, 
rotation key errors occurred on certain 
joints in the character hierarchies. This 
caused limbs to flail unexpectedly during 
playback in LightWave. The most common 
offenders were the lower legs, or knee 
joints as Life Forms calls them. These 
errors appeared only in scenes that didn’t 
have keys on every frame. Furthermore, | 
found that bone Rest Direction information 
wasn't handled properly, causing strange 
deformations. If you create a scene with 
bones in LightWave and load it into Life 
Forms and export it, all the bones in the 
scene will have their Rest Direction reset to 
0,0,0. If you create a scene from scratch in 
Life Forms and then export it to LightWave, 
the Rest Direction values for each bone 
seem to be random numbers. 

Life Forms Studio 3 may be just what 
the doctor ordered for animators who have 
grown weary of complex character setup in 
LightWave. Unfortunately, Credo needs to 
do some more work under the hood before 
Life Forms can be considered a true con- 
tender in the LightWave animation race. In 
addition to squashing those motion bugs, 
Credo should take a look at LightWave, 
Maya, and Softimage for user interface 
cues. Although Life Forms’ basic approach 
to 3D character posing and animation is 
definitely a step in the right direction, some 
of the implementation impedes the work- 


flow. With the addition of a standard quad- 
view display, view/camera control, and mul- 
tiple mouse-button support, Life Forms 
would be the ideal character animation tool 
to complement LightWave's modeling and 
rendering capabilities. If you're looking for 
decent mocap material to use with 
LightWave, Life Forms Studio 3 has it. 
Otherwise, you may want to wait for the 
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currently doing modeling and texturing for 
games at Lucas Arts. Contact him at 
pdavies@lucasarts.com. 
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These days, most consumer-level cards can 
handle 3D graphics. But try using one of those 
cards in 3D at 1280x1024, at a high refresh rate, 
and true color, and performance plummets 
dramatically. Even worse, features needed for 
professional applications like antialiasing, alpha 
blending, and stencil planes may not even be 
supported. And, while most of these cards claim 
OpenGL readiness, they haven't been tested with 
key applications. If you're a professional using 
3D CAD or animation applications, you need a 
card that means business. 


E&S has the solution—a new card specifically 
geared for professional users-E&S Lightning 1200.” 


At $699, it's easy on your wallet so you don't 
have to compromise on a low-end mainstream 
card. It features 31MB of smart memory (16MB 
dedicated to textures) and provides true-color 
3D resolutions to 1280x1024. With 3.3 million 
triangles per second and 70 million textured 
pixels per second, E&S Lightning 1200 delivers 
the performance you need. 


Cards for work. 


Cards for play. 


E&S Lightning 1200 is designed for and tested 
with professional applications like SolidWorks, 
Solid Edge, AutoCAD 2000, Bentley MicroStation, 
I-DEAS Artisan, Lightwave 3D, 3D Studio MAX, 
and for price-sensitive users of high-end applica- 
tions like Pro/ENGINEER, I-DEAS Master Series, 
Unigraphics, SOFTIMAGE, and Maya. 


E&S Lightning 1200, based on REALimage’ 
technology, features DYNAMICgeometry™ dri- 
vers, which are the result of 24 months of joint 
effort with Intel. By fully utilizing the new 
Streaming SIMD Extensions, you get the power 
of a geometry accelerator in your CPU. It's no 
surprise that Intel chose E&S graphics cards to 
demonstrate their new Pentium'III processor. 


If you'd like a more detailed comparison of 
consumer cards and E&S professional cards, 
send us an email at wginfo@es.com, or visit our 
web site at www.es.com. 


Don't play games with your business. Choose 
a professional card designed for the work you do. 


ovo EVANS & SUTHERLAND Sir Ma 


ewrwatedirect.com * 000.322.1261 


“Dual processor support requires multiprocessing drivers available later this spring, Single processor Pentium II and Pentium IIl-ready drivers are available now. 
REALimage technology is available as E&S Lightning 1200 in systems from Dell, HP Siemens, Hitachi, and a variety of resellers worldwide, as well as PowarStorm 300 in Compaq systems. 
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BY DAVID GALLAGHER 


Continuing Character Setup in 
Softimagel3D 


a To be transformed into a convincing 
animated character, a model must be pre- 
pared for all the kinds of motion you 
intend to create. This preparation— 
basically everything between modeling 
and animating—is called character setup. 


In the first part of this series on charac- 
ter setup in Softimage, we looked at con- 
structing a character's skeleton (see “Char- 
acter Setup in Softimage,” May 1999, p. 
49). A web-based supplement discussed 
attaching the character to the skeleton 
using Softimage’s enveloping process (visit 
“Web Only Content” at www.3d-design.com). 
If you've followed along this far, your charac- 
ter should be able to bend and move with 
its skeleton. In this installment, we'll make 
a set of animation controls so the character 
will be easy to manipulate. 

As | mentioned in part one, lack of fore- 
sight during the setup phase will mean a 
limited performance during animation. Char- 
acter setup should allow for a complete 
range of movements, poses, and emotions. 
Your ability to pose and animate a charac- 
ter quickly will be aided greatly through the 
use of constraints. 

A constraint is simply a way to attach or 
relate one object to another object. Con- 
straints free you from the traditional limita- 
tions of the hierarchy. Think of a simple 
skeleton, designed in a linear fashion from 
the torso out to the limbs. When you move 
or rotate a parent in the hierarchy, all the chil- 


dren follow along. But what if you wanted 
the hands or feet to stay put or the head 
to sit still while the shoulders rotate? 
That's where constraints come in. 
Softimage|3D certainly isn’t the only 
program that allows for setups using 
constraints and expressions (a mathe- 
matical relationship between two 
objects similar to a constraint), but it 
has been the standard in character 
setup for years. Despite its slow devel- 


Now that your Softimagel3D 


character has developed 
some backbone, the setup 
process continues with a 
look at controls, constraints, 


and expressions. 
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opment and the long wait for Sumatra (the 
next generation of Softimage|3D), it 
remains one of the strongest 3D programs 
available for creating animated characters. 
Softimage|3D allows you to take a freeform 
approach to character setups; it’s an open 
workflow that doesn’t feel like an add-on or 
a plugin. Softimage|3D's toolset lets you 
build a working virtual machine for manipu- 
lating your character. 

To demonstrate the power of con- 
straints, we'll continue using Stuart, the 
star of part one, who was designed origi- 
nally for an in-house project at my company, 
Cineframe Animation. 

Without using constraints, you could cer- 
tainly pose and keyframe the end effectors 
themselves. However, there's a good reason 
to use constraints instead. A keyframed 
end effector can’t have a parent relation- 
ship—its position can relate only to global 
coordinates. If you were to need to move a 
character globally after animating it, any 
end effectors you had keyframed would 
drag behind, pointing toward the last 
keyframed position. You can avoid this prob- 
lem by constraining end effectors to other 
control objects, which, unlike end effectors, 
can have parent relationships. 

Using constraints, you can create a hier- 
archy of control objects separate from the 
skeleton that have their parent-child rela- 
tionships. For example, some of these rela- 
tionships might rotate the hips while the 
torso stays still, while others might rotate 
the hips and the torso together. The skele- 
ton follows the constraint objects, which in 
turn drive deformations and movements in 
the body. This type of character setup is 
three-tiered: consisting of body geometry, 
skeleton, and constraints. 

In Softimage|3D’s Schematic view, the 
skeleton and body appear as one hierarchy 
and the constraints are connected with yel- 
low lines to the individual constraint objects. 
The three-tiered system looks like a tradi- 
tional marionette in the schematic window; 
the character animation controls (also called 
constraint objects) look like wood crossbars, 
and the constraint lines resemble mari- 
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FIGURE 1. You can use Effect—Alignment to get the null into position, then use 
Constraint—Position to attach the leg end effector to the null (now colored blue and 


scaled bigger for easy selection). 


onette strings. As a result, this system is 
sometimes referred to as the “marionette” 
approach. 

In Softimage|3D, a constraint object 
isn’t a special kind of object. It’s simply any 
object to which another object (or objects) 
has been constrained. Normally, you'd 
choose something generic, like a null or a 
spline—a simple object that won't render 
and that’s easy to see and select. 


Leg Constraints Let's start with the legs. 
We'll use a null as a constraint object for 
each leg. To create the first null, choose 
Get—Primitive-Null. We need to place this 
null in the same position as the left leg 
end effector. With the null selected, choose 
Effect—Alignment. In the dialog, select the 
X, Y, and Z Direction check boxes. Click OK, 
then select one of the leg end effectors. 
The null jumps to the position of the end 
effector. To complete the process, select 
the end effector and choose Constraint 
Position, then select the null. Once the 
constraint is active, you can no longer 
move the end effector—its position is 
determined entirely by the position of the 
null (Figure 1). Depending on how large 
your character is in the workspace, you 
may want to scale the null up to make it 
easier to see (even in shaded mode with 
Show Icons active). 

To control the plane of the 2D chain 
created in part one, you can apply an Up 
Vector constraint object. (This object con- 
trols the orientation of the chain, for 


FIGURE 2. One way to control the plane 
of a 2D chain is an Up Vector constraint. 
Here, the first joint of the leg points 
along its Y axis to the null. Moving the 
null from side to side twists the leg 
chain, making the knee point in or out. 


instance, the positioning of the knees and 
arms in relation to the body.) Position a 
null behind the body near the legs. It’s best 
if you position it exactly on the current 
plane of the legs to maintain the default 
pose. To do so, open an ortho window with 
the upper leg joint selected. Choose Y 
directly above the window to align the view 
with the Y axis of the selected object. Posi- 
tion the null exactly behind the middle line 
in the joint of the upper leg (Figure 2). 
Select the joint again, choose 
Constraint-Up Vector, then select the null. 
The leg chain should point directly away 
from the null without moving from its cur- 


rent orientation. Now, add the null into the 
constraint hierarchy. Repeat the process 
for the other leg, and finally parent both 
constraint nulls to a parent null. 

Saving a translation keyframe 
(SaveKey—>Object—Explicit Translation—aAll) 
on each of the leg nulls lets you experiment 
freely with the positions of the legs without 
losing the original positions of the nulls. 
Once the constraints are active, you can no 
longer reliably use Skeleton—Reset Actor to 
return the character to its default position; 
constrained parts will always snap back to 
their constrained positions after a refresh. 
If you place the constraints just right for the 
default position and save keyframes, you 
can always return to the original pose when 
you need to. 

The constraint for the hips chain (with 
its root near the belly) should be the main 
parent of the rest of the body. Instead of 
using a null this time, it might be easier to 
use a Spline (in this case a primitive 
square, which is a linear spline drawn ina 
square shape). Spline objects, like nulls, 
won't show up in renders and they aren’t 
solid-shaded in OpenGL mode. They appear 
to hover over your character's geometry, so 
they're easier to select. And, unlike nulls, 
spline points can be scaled to whatever 
size is convenient, while the center remains 
at the default scale of 1. 

Choose Get->Primitive->Square. Rotate 
90° in X, then choose EffectFreeze> 
Transformations. To position the square at 
the hips, choose Constraint—Position 
(instead of Effect—Alignment) and select 
the root of the hips chain. We also want 
this control to rotate the hips, so choose 
Constraint Orientation and then select 
the hips’ root. The square moves and 
rotates into position. Next, you need to 
undo the constraints while keeping them in 
place. Choose Constraint—Relax and hit 
the middle mouse button to relax both con- 
straints. Now repeat the process the other 
way, constraining the hips’ root to the 
square’s position and orientation. Select 
the root of the hips chain, choose Con- 


straint—Position, and select the square. 


Repeat this process with Constraint—Ori- 
entation, and parent your new hips control 
to the parent of the two leg controls. To 
keep the default pose (as | mentioned ear- 
lier), save an Explicit Translation and Rota- 
tion keyframe on the square. This control 
now rotates and translates the whole body, 
except the legs. 


Independent Hip Rotation To control hip 
rotation independently of the upper body, 
you can simply rotate the hip joint, which is 
just beneath the root that was constrained 
earlier. Because the two leg chains are par- 
ented to this joint (or the end effector), the 
upper legs will always move with the hips. 
But selecting joints in shaded mode is prob- 
lematic. Unfortunately, Softimage|3D does- 
n't have an X-ray mode that allows you to 
see joints within the shaded geometry, so 
grabbing the hip joint can be tricky if you 
aren't in wireframe mode. You could use 
the selectability feature to freeze the char- 


acter’s geometry and make it unselectable. 
To select the geometry you want to freeze, 
choose Select—Selectability— Toggle Selec- 
tion. Still, without a wireframe window visi- 
ble, it’s hard to be sure what you've 
selected. Of course, you could select the 
joints in the schematic window. Instead, | 
find it simpler to keep applying constraint 
objects even to parts like this that don’t 
need constraint objects but can benefit 
from the easier selection and visualization. 
This approach has the added benefit of 
maintaining all the animation information in 
one hierarchy and one animation file. 

For areas like this, | tend to use a spline 
cube as a constraint object. (Again, any 
object can be used as a control.) Similar to 
a spline square, a spline cube is made 
from a single linear spline, drawn in the 
shape of the cube. In shaded view, the 
cube doesn't appear solid-shaded; only the 
lines show, hovering over the character's 
geometry. To make a spline cube, create a 
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default primitive cube, then use Magnet 
On Point (located in the window's Layout 
Options menu) to draw a linear curve over 
each point and segment of the real cube. 
When you're finished, discard the default 
cube and your spline cube is ready. 

Use Constraint—Orientation and Con- 
straint—Position to move the spline cube 
into position over the hip joint. In this situa- 
tion, you'll never need the constraint to 
translate the joint, only to rotate it, so after 
relaxing the translation constraints, use 
Constraint—Orientation on the hips joint to 
the spline cube. Note that constraints can 
be used to aid in forward kinematics as 
well as inverse kinematics (IK). In this situa- 
tion, one constraint is used for driving rota- 
tions only (forward kinematics), while others 
affect translation (as with the legs) and still 
others affect both rotation and translation 
(as with the hips’ root). 

Parent the spline cube to the spline 
square hip control, then save a translation 
and rotation keyframe. You can also tag the 
points of the spline cube and translate 
them to the best position for visualization 
purposes. This is fine, since you're not 
changing the object's center. The spline 
cube will function the same way as before, 
but it will appear to hover over the entire 
area affected by it rather than over the root 
only (Figure 3). 


Inverse and Forward Kinematics A use- 
ful arm setup will allow you to switch 
between inverse and forward kinematics. If 
a character is leaning on a desk, for exam- 
ple, you'll want the arm to stay positionally 
independent from the body. As you make 
changes in the spine and hips, the hand 
can stay locked to the desk through IK. But 
when the position of the hand isn’t the top 
priority, many animators prefer the look and 
control of forward kinematics. It's easier to 
overlap the rotations of the arm joints— 
normally, you'd want the lower arm to rotate 
into place slightly after the upper arm. This 
procedure is difficult to simulate using IK. 
The simplest way to allow for both 
inverse and forward kinematics is to use the 


54 www.3d-design.com JUNE 1999 


FIGURE 3. The points of a spline cube can hover conveniently over the hips area, while 
its center (the red and green arrows in the upper left window) remains in position at 


the root of the hips chain. 


dopesheet to deactivate a portion of the 
time line for the relevant constraint. To do 
this, apply a constraint null to an arm the 
way you did earlier for the legs. Select the 
arm end effector and open the dopesheet. 
Click once to the left of the green bar. You 
should see “CnsPos” in the green bar, which 
indicates that a position constraint has 
been applied to the end effector. Drag a box 
selection over part of the time line. Click 
DEACT just above in the dopesheet window. 
That portion of the time line will turn gray, 
and the end effector will no longer be con- 
strained to the null in those frames. 

A more reliable and interactive way to 
allow for both inverse and forward kinemat- 
ics is to apply an expression to the arm 
end effector telling it to attach to a null only 
if a certain condition is met. For instance, 
you can get a third null to act as a switch: 
When it translates to or above a value of 1 
in Y, the IK constraints will become active. 
Otherwise, you can use direct forward kine- 
matics on the joints. 

To make this setup, get a null to act as 
the switch (called a slider), and name it 
ikswitch (in Info—Selection). Name the arm 
control arm_If. Select the end effector and 


choose Motion-Expressions—Edit. Type 
“etrnx” in the Affected Element portion 
after the object name or select etrnx from 
Fourves. Etrnx is the function curve that 
describes the explicit translation in X. 

For the part of the box labeled Expres- 
sion, put your cursor in the field, then click 
on Condition in the Functions box. Click 
Insert, which inserts the condition “tem- 
plate” into the Expression area. Select the 
<cond> part and type over it with the condi- 
tion part of the equation. Since you want 
the expression to apply only when the slider 
null is at or above a value of 1 in Y, type in 
ikswitch.etrny>=1, which means “if ikswitch 
is equal to or greater than 1. in Y transla- 
tion...” Now replace the <true_expr> part 
with arm_If.etrnx. This means “then make 
my value the same as arm_If.” For the 
<false_expr>, type in this.etrnx, which 
means “otherwise, let my value remain 
unchanged (do nothing).” Hit Validate to val- 
idate the script and make sure you have no 
syntax errors (Figure 4, p. 56). 

Select the Expression part and click 
Copy. Click on Next, then paste it into the 
expression part. Change the Xs to Ys, 
including the one in the affected element. 
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FIGURE 4. An expression can be used to 
control whether an end effector will be 
constrained to a null at any given time. 
This expression tells the end effector to 
follow its null, arm_If, only when the null 


ikswitch is greater than or equal to 1. 


Hit Validate, then repeat the process for Z. 
This will give you three expressions, one for 
each axis. 

Try out the expressions by translating 
ikswitch up to 1, then moving arm_If 
around. The arm end effector follows. Move 
ikswitch to 0, and the arm will no longer be 
constrained to the null. For constraint 
switching during animation, simply animate 
the Y position of the ikswitch null. 

If you attach an Up Vector constraint to 
the arm chain (as you did previously with 
the legs), you'll need to add expressions 
deactivating that constraint as well. 

Alternatively, you might apply constraints 
to the joints for the forward kinematic 
motions, the way you did with the hips rota- 
tion control. Joint rotation controls are eas- 
ier to select, and they maintain all the body 
animation under one null. However, they're 
more difficult to set up because you have 
to turn some constraints off and turn oth- 
ers on at the same time. 

Whichever method you use, be sure to 
parent any constraint objects to the appro- 
priate parent in the constraint hierarchy (in 
this case, either the main null or the main 
hips constraint). And don't forget to save 
an explicit translation and/or rotation 
keyframe. 


Spine and Chest A common approach to 
constructing a spine is to make a three joint 
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FIGURE 5. In this top-down approach to spine control, each node up the spine can be 
translated for positioning while the gradual twisting down the spine is controlled 
through expressions based on the rotation of the top (chest) joint. (Note: This screen 
shot is a composite. Softimage|3D doesn’t have a display mode that allows a skeleton 
to show through shaded surfaces.) 


chain from the hips to the base of the 
neck. Since every node in a spine must be 
able to twist in X as well as rotate in Y and 
Z, a 3D chain should be used. (Note: Draw- 
ing 3D chains in the Right window is differ- 
ent than with 2D chains—the Z axis always 
points along the global Z axis. You may 
want to draw a 2D chain and switch it to a 
3D chain using Skeleton—Toggle 2D/3D for 
more consistent rotation values.) When ani- 
mating, pose the spine and chest by begin- 
ning at the bottom of the chain and rotate 
each joint successively to the top. 

An easier approach might be to control 
the motion from the top down using what 
could be called an artificial chain. That is, 
instead of building a multijoint chain, 
you'll link together several single-joint 
chains. In the Right window, draw three 
singlejoint chains up the spine, aligning 
the bottom joint’s end effector with the 
next joint's chain root. Constrain each end 
effector to the next chain's root, up the 
line from bottom to top. Position several 
nulls between each chain, and constrain 


each chain root to a null. 

For the top chain, constrain the root 
both positionally (Constraint—Position) and 
orientationally (Constraint—Orientation). 
Now you can control the top of the spine 
via one null and each link using the other 
nulls. The top chain or joint can be posi- 
tioned and rotated quickly and the other 
links translated quickly to form a pose. 
Using this method, the joints detach when 
the nulls are pulled out of reach, creating a 
stretching effect useful for spines. Note 
that your body's spine can stretch a bit as 
well. But the biggest advantage here is the 
ability to do top-down posing. 

While each node can translate and the 
top node can translate and rotate in any 
direction, all twisting in X down the chain is 
controlled by the top node. Since the joints 
are not a single IK chain but a series of dis- 
tinct chains linked artificially, you can drive 
their rotations through expressions. Other- 
wise, the expressions would conflict with 
the chain's builtin IK. 

Because the top joint is controlled by a 


null oriented like the chain root, you need to 
link the X rotation (twist) of each lower joint 
to the Y rotation of this chest null (roots are 
oriented differently than joints). Select the 
first joint below the top one and choose 
Expressions Edit. Type “rotx” where the 
cursor is, in Affected Element. In Expres- 
sion, type or select the name of the top null 
(from the Scn Elements box). After the 
name and period, type “roty” and then “/2” 
or 3 or 4, depending on how many joints 
you've made to represent the spine. This 
procedure tells the joint to rotate half as 
much in X as the chest null rotates in Y. Hit 
OK and repeat this process with each spine 
joint (you can use Expressions—Copy), 
decreasing the value of the rotation by 
increasing the division number. Last, you 
need to zero the rotation values of the 
chest null to make it work properly—make 
the value 0,0,0 with an effective value of 
0,90,0. To do this, parent the chest null to 
a new null with a rotation of 0,90,0 (or par- 
ent to the hips square which is oriented 
this way) and set the chest null to 0,0,0. 
When the controlling null rotates, it will do 
so in local space, yielding more predictable 
rotation values. Its rotation will now twist 
the spine in decreasing amounts from the 
top down (Figure 5). 

Many other methods can be employed 
to set up spines and spine-like structures 
such as tails and long necks. You can con- 
strain a series of joints to clusters along a 
spline and animate the spline. You can 
deform the spline to another spline with 
fewer points for even finer control. This 
approach allows you to control many joints 
via very few points. You can drive rotations 
of a series of joints by rotating a single null 
through expressions. 


Remain Flexible Once you've set up con- 
straints, it’s easier to manipulate all of your 
controls using the Preferred Transformation 
feature. For instance, select the chest con- 
trol and choose Info Transformation 
Setup. Click on the Rotate button and 
choose Y (check off X and Z). Whenever you 
select the chest control, the transformation 


mode will switch automatically to the preset 
choice. This feature is especially helpful for 
rotations, because you don’t need to 
remember which axis you're most likely to 
use whenever you go to rotate the object. 
You can still use the other axes, of course, 
but this method can speed up the anima- 
tion workflow quite a bit. 

It's important to remember that a char- 
acter setup can be changed as the need 
arises. Constraints can be deactivated and 
temporary constraints can be added. The 
whole thing can be thrown out for a particu- 
lar shot and replaced by a setup that better 
fits the needs of the movement. What if 
your character has to lean its elbow on a 
counter, chin resting in hand, while moving 
its torso slightly and gesturing with the 
other hand? With the current setup, which 
is designed to accommodate hand posi- 
tions only, this could be a very difficult shot. 
But if you design a setup to accommodate 
the specific motion you need, your anima- 


tion will go much more smoothly. 

We've looked at only a few options and 
essentials for character setups. With an 
engineer's attention and an eye open to the 
numerous possibilities, you'll find character 
setup a fascinating study and an amazing 
help during character animation. 


David Gallagher runs Utah-based Cine- 
frame Animation (www.cineframe.com), 

a studio specializing in 3D characters. 
He’s the author of the Softimage Character 
Kit training video series and designed the 
Softimage QuickBlend and YouMap plug- 
ins. Contact him at dave@cineframe.com. 
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To Increase Their Revenues 


Find out why. 


www.aks.com/3d 


KNOWLEDGE SYSTEMS INC 
1-800-223-4277 
(212) 564-3377 


academic discounts 
reative digital tools 


CALL FOR A FREE CATALOG 


Students, faculty, and schools can save up to 70% on the 
hottest creative digital software from over sixty companies, 
including Adobe, Macromedia, MetaCreations, Kinetix, 
and Hash. Call us at 1-800-431-8713 for a free catalog, or 
explore our Web site at www.creationengine.com for instant 
pricing and product information. 
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Technical 
Animations, Inc. 


838338-44-PL<EL 


(74935) 
www.techanim.com 


3D ANIMATION AND RENDERING 

3D Studio Max 2.5 Call Lightwave 3D 5.6 Call 
Animation Master [PC or Mac] 160 Lightwave 5.6 Educational 830 
Form-Z / Renderzone/Radiosity Call Electric Image Broadcast [Mac] 1890 
3D STUDIO MAX PLUGINS 

Call Bones Pro Max 2 440 

350 Rhino Call 

530 ClothReyes 530 

790  DirtyReyes 380 

1390 Splash 270 
VIDEO EDITING/COMPOSITING/OPEN-GL 
After Effects 3.1 [PC or Mac] 560 Speed Razor 4.5 1670 
After Effects Productn Bundl 4.0 1490 “Paint” and “Effect” [Discreet] Call 
Perception [PVR] 1590 DC50 [Pinnacle Systems] 1670 
PVR Capture 850 Oxygen GMX2000 [96M] Call 
Kodak DC260 Call Sony Mavica FD-81 Call 
Kodak DC210 Plus Call Olympus/Nikon/Canon/AGFA — Call 
Video Editing and 3D Animation Turnkey Systems Available....Please Call 
International Orders Welcome | Call for Full Catalog 
Phone/Fax/Email your order —_ [Visa/ MC/Amex/Novus] 
Toll Free : 888. 4935 Tel -297-1000 847-297-4820 
Website [for full price list) : www.techanim.com 
Email ; sales@techanim.com 


MetaReyes 
Cloth/MetaReyes Bundle 
Reyes 6-Pack 
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ff axat, 2 
Soft 1.888.321.4406 
ix desien WWW.archsoft.com 
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Buby BUIMDER 
ky 


THIS CUTTING EDGE TECHNOLOGY 


ALLOWS 3D ARTISTS AND 
RESEARCHERS ALIKE TO IMPORT 
THE FORM AND COLOUR TExm 
OF REAL HUMAN BODIES INE) 
VIRTUAL WORLD. 


APPLIGATIONS 
ANIMATION 
Games 


ERGONOMIC DESIGN 
DIAGNOSTIC TESTING 


InSpeck inc. 


INS PEGK@INSPEEK.COM BEE koa esr 
Tet: (514)284-1101 4 SIQORAPH 
Fax: (514)284-1108 i R 1 10-12/99 
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/MARKETPLACE 


WE'RE LOOKING FOR NEW 


Tiburon is 

always 

looking to 

snapup 

talented and 

motivated 

individuals who 

want to shape the 

game industry 

for years to come. 

Ina little under 

three years, we've 

been responsible for the 
development of 13 video games, 
and judging from our currenthits which 

include Madden NFL™ 98, NCAR® Foothall 98, 

Nuclear Strike™ and Matiden 64, we're expecting another great year. 


i 


If you've got what it takes, come join the feeding frenzy... 
Artists (Demo required} Bevelonment Managers Producers /Assistant Producers 


Programmers — ers... Graphics Designers 
Network Engineers Game Designers Too! Programmers 


Ploase forward resumd 
(with deme where applicable} to: 


Tiburon Entertainment, Inc. 
Attn: Human Resources 

PO. Box 940427 

Maitland, FL 32794-0427 


BRA Slackers need not apply 


you're not with us, 
yoirre starting to Jook aot ite hat 
‘ita-//aaw tibent com 


<, 
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The only COMPREHENSIVE 
3D Studio Max training program* 


You've played around 
long enough... 


Now it's. time to get seri 


a 


* futuristic facilities THE RENAISSANCE CENTER 


¢ training year-round 

professional instructors 

over 15 different course titles 
Introduction to 3D Studio Max, Advanced Character Deviopment, 
Programing in MaxScript, Advanced Materials and Special Effects 


www.rcenter.org/max 615-446-1985 


Tracks 
e strategy 


° information 
design 


e visual design 
e usability 


® programming 


backend 


June 27-July 1 
Moscone Center 
San Francisco 


Contact us today for 
information on the 
conference offerings 


and how to register. 
www.mfweb.com 


phone 
(800) 441-8826 


email 
web99@mfi.com 


In June 1999, hundreds of web 
teams from around the world will 
pack their bags and travel, any way 
they can, to Web Design & 
Development — WEB99. 

In '96 we took you beyond static 
pages. In '97 we showed teams how 
to work together to build sites, 
filtering through the profusion of new 
technologies and techniques. In '98 
we highlighted site usability and 
customer focus. 


In '99 it's still about all of this — 
and much more. Collaborative team 
building. Leveraging technology and 
streamlining processes. Keeping the 
market share you've fought for. 
Going beyond the buzzwords. And, 
as always, creating meaningful sites 
for customers. 

Learn from industry veterans and 
acclaimed educators in more than 
100 classes and tutorials. Keynotes, 


panels and parties provide more ways 


WHATEVER 


YOu HAVE TO DO, 


GET THERE. 


to learn, commune and further your 
career. Check out all the details at | 
www.mfweb.com. | 
If you're dedicated to the medium, 
you'll see exactly how WEB99 is ded- 
icated to you and your entire team. 
Get there. 
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STUDENTS! 


Save up to 75% on Popular 3D 
Animation Softwarel! 


SOFTIMAGE 3D EXTREME 


3.8 


Also Available: 
Kinetix * Adobe * Macromedia + Autodesk * Microsoft * More! 


FREE CATALOG! 


Call for a FREE Student Software Guide: 


1-800-874-9001 


www.JourneyEd.com 


Teachers/ { if Aliae/ 
Faculty | Wavefront 
may also v \ as Manuals 
Available! 


order! “Education Marketing 


“Otter for ualffed degree-socking students only. 
p tus & application form required. 
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The Only Realtime Simulation 
For 3D Animation 


Accurate Physics, Collisions 
and Terrain Detection 
for Vehicles and 
Rigid Body Objects 


rder, call (805) 557-0260 


CNCIMOVIESTTON 7 
www.rselmolien.com 
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vancouver 


40WEEKS 


27 ALL-NIGHTERS 
3HAIR COLORS 


6 CHARACTER ANIMATIONS 
(VIRTUAL) 


EXPLOSIONS 


film school 


Film + Classical Animation 


ANIMATION 


800-661-4101 


(US |ANADA} 
3D Animation » New Media Ane Co Pr cssstos 
420 Homer Street, 


Acting for Film & Television 


Education Yaricouver, BC V6B 2V5 
Writing for Film & Television Email qo6@vfs.com 
Web: www.vfs.com 
Rapid 3D #35 


The Ultimate Sky Library for 
3D Studio Max/VIZ 
LightWave 


i= 


ModelWorks, 
Skies 


$295 


>> hundreds of skies 
>> animated skies 
> 3D skies 

3D aircraft 


>, 


1(256)461-0878 


Web: www.modelvision.com 
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WOOELVIsION 


Creative Careers for Creative Minds 


Atlanta Chicago, 
Graphic Design 
Dallas Denver 
Multimedia 
Fort Lauderdale 
Computer Animation™ 
Houston Los Angeles 
Web Site Administration 
Minnesota 
Industrial Design Technology 
y Philadelphia 
Phoenix 
Portland 
15 Locations 
Pittsburgh 
Create an exciting and rewarding future 
San Francisco Schaumburg 
. Financial aid available if qualified 
E Seattle 


INTERNATIONAL* 


300 Sixth Avenue, Suite 800 
Pittsburgh, PA 15222.2598 


1.800.592.0700 
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MAREGT INSTANT FREE 


Visit 3D DESIGN magazine’s new product information service. 


Access hundreds of 3D product web sites from one location with the 


click of a button. Go to the RAPID 3D web site at www.3d-design.com. 
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@ wuww.dd-design.com 


RAPID 3D GUIDE 


AMD-K6 MCXpress paint’, effect* 
Advanced Micro ARPIO 30 NO. 164 edit* 


Devices Inc. (AMD) Softimage 3.8 Lightscape 

408-732-2400 AAPIO 30 NO. 162 Discreet 

ANPIO 30 NO. 163 Avid Technology 415-547-2000 
978-640-6789 ARPIO 30 NO. 165 


form*Z v. 3.0 
form*Z RenderZone Life Forms 3 ArchiCAD 
auto+desesys Inc. Life Forms Studio 3 Graphisoft Inc. 
614-488-8838 Credo Interactive 
415-703-9777 
ARPIO 30 10, 189 Inc. AAPIO 300. 166 
604-291-6717 


Cele Fil Animation:Master 


Hash Inc. 
360-750-0042 
PAPI 30 0. 160 


3D Studio MAX 
Character Studio 


GET A JOB! specia 


Pentium Ill Xeon 
Cascade 

Intel 
408-765-8080 
AAPIO 30 N0. 167 


LightWork Renderer 
plug-ins 

LightWork Design 
+44 114 266 8404 
AAPIO 30 NO. 168 


LightWave 3D 
NewTek Inc. 

210-370-8000 
ARPIO 30 NO. 169 
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Sony 
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TREEND 


BY CHRIS TOME 


When a Clone is Not a Clone 


@ The other day, | did something I've done a thousand times before. | helped a friend set 
up a new Windows PC clone workstation. She'd purchased it from a local company for her 


undergraduate animation work. She had heard good things from some other students about 


the company, so she took the plunge and 
spent more than $3,000 on a Pentium Ill 
beige box. Then the nightmare began. 

The machine came in the usual made-in- 
Taiwan box, an unimpressive unit at best. 
Corners were cut in every possible way, and 
the components were cheap to say the least. 

All right, | thought, it’s lame, but no prob- 
lem. It's here, it’s a PIll, and | can still get the 
machine configured and the apps installed. 

Not. After booting Windows 98 (she had 
bought both 98 and NT, but | knew not to let 
them install NT), | double-clicked on the My 
Computer icon, and that was all she wrote, 
so to speak. The computer blue-screened 
terminally, then the screen went black, and 
the box was completely hosed. 

Not only was the PC built like a Yugo, it 
wasn't configured properly. It wasn’t built to 
her specifications, and the support staff was 
one step above the help you get at a Taco 
Bell drive-thru window. Suffice it to say, we 
quickly returned this lemon. We then went to 
a major computer manufacturer's web site, 
where we found a better configuration for the 
same price. What's more, | took the $300 in 
tax she paid for the first PC and got her a 
box that was more powerful than the clone. 

While clones or build-ityourself used to 
be viable ways to save money, these days 
I'm more apt to go with a vendor like Dell, 
SGI, Carrera, or Intergraph. | used to build 
my own boxes (and still do on occasion), but 
the support, warranties, and quality you get 
in a box from a major vendor these days is 
worth the usually minimal premium. 

That said, | would like to add that 
clones are not always a bad way to go. If 
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you aren't sure what to look for in a clone 
(or any other PC, for that matter), read on, 
because I've got a few pointers. 


+ Acase should be large, somewhat stylish, 
and the power button shouldn't feel like it's 
going to snap off if you depress it too hard. 
If you have to install extra parts in your 
box, you'll appreciate a well-made case. 
Get at least a 300W power supply if you 
can. I’ve loaded too many cards into too 
many clones where the power wasn't suffi- 
cient and the box simply wouldn't function. 


Get as much RAM in as few sticks as 
possible. The manufacturer would prefer 
to get smaller, less costly DIMMS and fill 
up all of your slots. That may not seem 
bad now, but when you have to upgrade 
your RAM and find you have no extra 
slots, you'll be selling the extras you wind 
up with for pennies on the dollar. Slots 
average four per motherboard these days, 
and four 64MB sticks are cheaper than 
two 128s initially, but not in the long run. 
+ Get enough expansion slots! Face it, 
desktop form-factor computers are for 
Excel geeks. You need a minimum of a 
minitower case to accommodate a larger 
motherboard and all the hardware you'll 


eventually have, and you don’t want to be 


stuck with a computer you can’t add on to. 


A clone manufacturer should turn the 
machine on and burn it in for 72 hours 
before it ships. If, by that time, nothing is 
wrong with the computer, it should last a 
very long time, barring acts of God. 


Spec the parts yourself, and use only 
brand-name components for the big stuff. 


You may pay more for brand-name parts, 
but you'll be happier in the long run. 

Get SCSI and forget about IDE. These 
days, the premium for getting SCSI, even 


at the low end, is so small that you 
should get the faster and newer of the 
two. IDE is definitely on its way out in the 
professional graphics space. 


Compare prices of components and get 
the best deals wherever you can. If, for 
example, you can find the graphics card 
you want for $100 less than a clone 
maker offers it for, get the box without a 
card, but have it configured for that card. 
It's pretty easy to install the card and get 
it working on your own. 


There’s much more to getting a good PC, 
but these points are a great place to start. 


Caveat emptor takes on a greater mean- 


ing when you're talking about complex 
machines, and just as you would want a 
mechanic to check out a used car, you 
should either thoroughly check out any com- 
puter you intend to buy, or get a knowledge- 
able friend to do it for you. 

It's easy to get taken—we've all had it 
happen sometime in our lives. It doesn’t 
mean you're stupid unless you let it happen 
twice. Do your research, ask a lot of ques- 
tions, and make sure you get what you 
asked for. You'll end up with a 3D tool that 
lets your imagination take flight. @ 


Chris Tome is technical editor for 3D Design, 
and he’s had his hands inside more PCs 
than Bill Gates. If your PC is running, go 
catch it and e-mail him at ctome@mfi.com. 
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Het anes 


Power to the creators. 


Quench your thirst for animation and 
digital video power with the creative juice 
of ¢ 1DZ°2000 Vizual’ Workstation from 
Intergraph Computer Systems. 


~ 


Hlecticimage 


The World’s Fastest 30 Modeling, Rendering and Animation System 


From Hollywood's leading motion picture studios to video 
post facilities everywhere, Time is Money. That's why the 
world’s top broadcast designers, visual effects artists and 
producers are turning to Electric Image} From last year's 
Star Wars re-releases to Star Trek: First Contact; from 
Men In Black to Titanic, Electric Image is the one tool that 
professionals rely on. Besides its phenomenal impact on 
Hollywood's top feature films, El is the 3D system of 
choice for broadcast graphics, corporate identity and 
commercial projects. In fact, Electric Imbge i is seen 
on-the-air somewhere in the world, every minute of 
every day. t 


Now Play is proud to unleash Electric Image 2.9. Based 
on over ten years of trial-by-fire production at top 
facilities, this breakthrough software combines features of 
the previous film & broadcast versions «ind brings many 
new advanced state-of-the-art features to the desktop for 
the first time. El 2.9 is taking the industry by storm-with 
its record-breaking speed and flawless jmage quality. 
Whether you're directing the next Oscar-winning 
blockbuster orcreating news graphics én an hourly 
deadline, Electric Image is the only technology that gives 
you the creative freedom, uncompromised image quality 
and breathtaking-speed you demand. 


Available now for Power Macintosh and soon for 
Windows NT, Sun Solaris, and SGI Unix. 


Complete Film 
Version Now 


$2295” 


was $7,500 


Tiny Lawyer Words : Specification and features subject to. change without notice, but you knew thot alre: dy. Ele 
imagery courtesy of Paramount Pictutes; Inc. Image TM ® art S 
based upon ACIS® software by Spatial Technology Inc. Capyright «2.1999 ncorpora = Play is ir 
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PLAY 


NEW FROM PLAY! 


includes new 
breakthrough 


Enterprise Image rendered with Electric Image 
"Enterprise" imogery courtesy of Poramount Pictures, Inc. 
imoge TM ® ond © 3995 Poramount Pictures. Used 
‘inthe filming of the movie Star Trek: Genarchons. 


Hybrid Solid / Surface Modeling 
UberNURBS 

Traditional Surface Methods 
Advanced Mesh Tools 

Boolean Operation 

Bevel Tools 

Splines 


RENDERING 


Anti-Aliasing up to 64k by 64k 
Procedural Texture Maps 
Clip Maps 
Displacement Maps 
Texture Animation 
3D Camera Projection Maps 
Volume Light Rays 
Depth Buffer Shadows. 
Fog and Smoke 
Depth of Field 
Flexible Glows 
” Foreground Image Compositing 
Stereoscopic Capability 


ANIMAHON 


Function Curve Editor 
Bones 

Inverse Kinematics 
Motion Capture Data 
Object Morphing 
Network Rendering 
Smart Deformations 
Motion Blur 

Mr. Nitro Particle-System 
Third Party Plug-Ins. 


Call 1-714-556-0333 
Visit www.play.com 


For more information.on the Electric Image 
program visit www.electricimage.com 


Play South 
3 Imperial Promenade Suite 400 


Nex? Generation Company Santa Ana CA 92707 


ective holders. Electric Modeler is 
. All Rights Reserved 


